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1.0

INTRODUCTION

This report presents preliminary assessment and evaluation for removal of Elm Street Dam
(Photo 1), which is located on the Jones River in the Town of Kingston, Plymouth County,
Massachusetts (Town), and owned by the Town. Dams at this site date back to the seventeenth
century and were originally constructed to provide mechanical power for adjacent mill
buildings. The present dam was reconstructed in 1920 and fitted with a small hydroelectric
generating system to provide power for the Town of Kingston Water Department.
Elm Street Dam is located at the head-of-tide on the Jones River immediately downstream from
the Elm Street Bridge, which was reconstructed in 2013. A technical fishway was reported to
have been constructed in 1938 and replaced with an Alaska Steeppass technical fishway in
2001.

Photo 1: Elm Street Dam (photograph dated 9/15/2014, provided by JRWA)
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The Jones River supports diverse populations of native resident and diadromous fish species,
including anadromous American shad (Alosa sapidissima), river herring (alewife [Alosa
pseudoharengus] and blueback herring [Alosa aestivalis]), sea lamprey (Petromyzon marinus),
rainbow smelt (Osmerus mordax), and catadromous American eel (Anguilla rostrata). In
addition, the river may support semi-anadromous (sea-run) brook trout (Salvelinus fontinalis).
While the existing technical fishpass at Elm Street Dam provides for upstream passage of some of
the noted diadromous fish, it is not suitable for upstream passage of all species of fish that may
use the Jones River, such as rainbow smelt, and will not provide for upstream fish passage if it is
not continuously maintained and operated.
Stantec Consulting Services Inc. (Stantec) prepared this report under contract to the
Commonwealth of Massachusetts Department of Fish and Game, Division of Ecological
Restoration (DER) consistent with performance criteria and specifications included in Ecological
Restoration Technical Service Master Agreement (RFQ ID # DER 2010-3) between DER and
Stantec. Information presented in this report is based on observations by Michael Chelminski of
Stantec during a site visit to the dam and adjacent areas on Wednesday, October 22, 2014;
review of existing materials that were provided to Stantec by DER; and Stantec’s experience
with preliminary evaluations for dam removal.
This report is not a dam inspection/evaluation report and is intended solely for use in evaluating
the potential for removal of Elm Street Dam.

1.1

SITE VISIT AND BACKGROUND INFORMATION

Michael Chelminski, P.E. (Massachusetts License Number 47167) of Stantec visited the dam and
adjacent areas on Wednesday, October 22, 2014, to observe Elm Street Dam, the dam
impoundment, the Elm Street Bridge, and adjacent structures and to discuss potential
opportunities and constraints associated with removal of Elm Street Dam. Others who attended
the site visit included:
•

Pine DuBois (Jones River Watershed Association [JRWA]);

•

Alex Mansfield (JRWA);

•

Maureen Thomas (Town Conservation Agent);

•

Fred Svenson (Town Water Department Commissioner); and

•

Matthew Darsch (Town Water Department Superintendent).

Photographs in Appendix A were taken during the October 22, 2014, site visit and are of the
dam (Appendix A.1), the Elm Street Bridge (Appendix A.2), and the immediately downstream
reach of the Jones River (Appendix A.3). Photographs presented in the body of this report were
taken by Stantec during the October 22, 2014, site visit unless otherwise noted.
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Existing information provided to Stantec by JRWA and reviewed for preparation of this report
included a Phase I Inspection/Evaluation Report for East Elm Street Dam, a feasibility study for
refurbishing the hydroelectric generating system in the Elm Street Pumping Station building
adjacent to the dam, design plans for the Elm Street Bridge, and photographs and
correspondence relevant to the dam and fishpass.
The Phase I Inspection/Evaluation Report is dated April 26, 2007, and was prepared by Amory
Engineers, P.C. (Phase I Inspection/Evaluation Report [Appendix B]). A feasibility study for
generation of hydroelectric power at Elm Street Dam dated August 2009 that was prepared by
Fay Engineering Services (Proposed Hydrogeneration Facility Feasibility Study [ Appendix C]),
Plans for the Elm Street Bridge were prepared by Greenman-Pederson, Inc., and include 1) a set
of design plans with approval signatures from the Massachusetts Department of Transportation
dated October 12 and 14, 2011 (Bridge Design Plans [Appendix D.1]), and 2) a marked-up set of
plans labeled “Issued for Construction” dated September 17, 2011, with revisions dated January
5, 2014 (Bridge Marked-Up Plans [Appendix D.2]). Additional information on the bridge was
obtained from the Massachusetts General Permit/Determination of Eligibility Checklist/MFR for a
Category 2 Activity under the jurisdiction of the U.S. Army Corps of Engineers (Corps) including
materials prepared by Epsilon Associates, Inc. (Corps Permit Materials) (not dated 1 [Appendix
E]).
Information presented in this report is based on review of the noted background information and
observations and discussions during the site visit.

1.2

ELM STREET DAM

Elm Street Dam (Massachusetts Dam ID. No. 7-12-145-05, National Dam ID. No. MA00395) is
classified in accordance with Massachusetts Department of Conservation and Recreation (DCR)
Office of Dam Safety (ODS) regulations as a “Small” Size, “Significant” (Class II) Hazard Potential
Structure that is in “Fair” condition.
DCR ODS regulations require that Significant Hazard Potential Structures be inspected every five
years. Stantec understands that the Phase I Inspection/Evaluation Report was prepared based
on observations during a site visit on April 26, 2007, and therefore reflects conditions
approximately 7.5 years prior to the site visit for this study. Consequently, a follow-up dam safety
inspection/evaluation is past due.
The reported overall length and structural height of Elm Street Dam are approximately 200 feet
(ft) and 12 ft, respectively. While the spillway section of the dam is set approximately 10 ft
downstream from the downstream face of the Elm Street Bridge, the Elm Street roadway
approach embankments on both sides of the bridge appear to be part of the overall dam
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structure and are therefore included in the overall length of the dam. The estimated hydraulic
height of the spillway section during the site visit was 8.5 ft.
In addition to these elements of the dam, there is a concrete stilling basin located immediately
downstream from the spillway section of the dam. The stilling basin extends approximately 50 ft
downstream from the dam. There are concrete piers with stoplog slots and wooden stoplogs
that form the stilling basin weir at the downstream end of the stilling basin. The estimated
hydraulic height of the stilling basin weir during the site visit was 1.5 ft. Based on the estimated
hydraulic heights of the spillway section and the stilling basin weir during the site visit, the
estimated normal-pool hydraulic height of Elm Street Dam is 10 ft, which includes the hydraulic
height of the spillway and the stilling basin weir.
The spillway section is constructed of cast-in-place (CIP) concrete and is approximately
centered on the Elm Street Bridge. The Elm Street Pumping Station building forms the left spillway
section abutment, and the right spillway section abutment is located to the right of an Alaska
Steepass technical fishway located at the right side of the spillway section. The spillway section
includes a 23-ft-long primary overflow section, a 4.6-ft-wide low-level outlet, and a 7.2-ft-wide
section of spillway adjacent to the left spillway abutment.
The Phase I Inspection/Evaluation Report reports that the spillway capacity is approximately 40
percent of the spillway design flood, which is the 100-year return-interval flow based on DCR
ODS regulations, and is therefore deficient. Based on the proximity of adjacent structures,
increasing the spillway capacity would be expected to require reconstruction of the spillway
section of the dam.
The low-level outlet is located to the left of the primary overflow section of the spillway and is
fitted with wooden stoplogs. The invert of the low-level outlet is approximate 5 ft below the
elevation of the primary spillway and is therefore not capable of drawing down the
impoundment for the full height of the dam.
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Photo 2: Low-Level Outlet Piers, Elm Street Dam (photograph dated 1/15/2013 during
reconstruction of Elm Street Bridge, provided by JRWA)

1.2.1

Fishpass

The Alaska steeppass technical fishway (fishway) is located adjacent to the right side of the
spillway and the stilling basin. The fishway is approximately 55 ft long, with the exit (hydraulic
entrance) located adjacent to the right spillway abutment and the entrance (hydraulic exit)
located adjacent to the right side of the stilling basin weir. The stilling basin weir is a functional
component of the fishway system, as it provides some guidance for fish to enter the fishway
instead of moving upstream to the dominant flow over the spillway. Information reviewed as
part of this study indicate that the fishway does provide for upstream passage of some fish
species, such as river herring, but that it does not provide for upstream passage of other species,
including rainbow smelt. Discussions and observation of a fish attempting to leap the spillway
during the site visit indicated that some fish do pass upstream from the stilling basin weir and can
become stranded in the stilling basin.

1.2.2

Hydroelectric Generation

There is a decommissioned hydroelectric generating system in the Elm Street Pumping Station
building adjacent to Elm Street Dam. The Proposed Hydrogeneration Facility Feasibility Study
describes the decommissioned hydroelectric generating system in the Elm Street Pumping
Station building and presents an economic analysis for refurbishment and operation of this
system. The Proposed Hydrogeneration Facility Feasibility Study presents a case that
refurbishment of the hydroelectric generating facility at Elm Street Dam could generate a
positive return on investment but notes that the economic analysis is based on the facility not
needing a Federal Energy Regulatory Commission license to operate and grant funding is
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available for refurbishment. In addition, the Proposed Hydrogeneration Facility Feasibility Study
notes:
The project will probably come under heavy criticism from local, state and, [sic] federal
environmental agencies due to value of the project as a riverine environment and the
location of the important migratory fish-way [sic] next to the project powerhouse. (Page
39)
Note that the estimated costs presented in the Proposed Hydrogeneration Facility Feasibility
Study for refurbishment of the hydroelectric generating facility includes costs for annual
operation and maintenance of the hydroelectric generating equipment but does not include
costs for operation and maintenance of the dam.

1.3

ELM STREET BRIDGE

The Elm Street Bridge (Bridge No. K-01-002 (BBQ)) is located immediately upstream from Elm
Street Dam (Photo 1). This bridge was constructed in 2013 with two travel lanes to replace a
one-lane bridge. Information presented in this report was obtained from a review of plans
prepared by Greenman-Pederson, Inc., including 1) a set of design plans with approval
signatures from the Massachusetts Department of Transportation (MassDOT) dated October 12
and 14, 2011 (Bridge Design Plans [Appendix D.1]), and 2) a marked-up set of plans labeled
“Issued for Construction” dated September 17, 2011, with revisions dated January 5, 2014 (Bridge
Marked-Up Plans [Appendix D.2]).
The bridge has a single span of approximately 50 ft with precast concrete double-tee girders
founded on secant pile abutments. The steel truss system from the previous bridge was repaired
and retained as an ornamental element of the current bridge.
The secant pile system comprises 3-ft-diameter secant piles with steel H-piles (14 x 117 section)
set in the secondary secant piles. The primary 2 and secondary secant piles were installed using
drilled shafts and extend to the underlying bedrock. The secondary secant piles have rock
sockets that extend approximately 6 ft into the underlying bedrock (reference Sheets 7A and 8A
of the Bridge Marked-Up Plans).
Based on discussions with DER and JRWA 3, Stantec understands that it has been reported that
the design and construction of the Elm Street Bridge was intended to maintain the structural and
functional integrity of the bridge in the event that Elm Street Dam fails and/or is removed.

Notes on Sheet 7 of 21 of the Bridge Design Plans and Sheets 7 of 21 and 7A of 21 of the Bridge Marked-Up
Plans incorrectly identify the primary (female/unreinforced) and secondary (male/reinforced) secant piles.
The description of the primary and secondary secant piles in the Corps Permit Materials appear to have
adopted the (incorrect) terminology associated with the discrepancy in the referenced sets of plans.
3 Personal communication to JRWA from MassDOT.
2
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1.4

ELM STREET PUMPING STATION BUILDING

The Town Water Department offices are located in the former Elm Street Pumping Station
building along the left side of the Jones River adjacent to the dam (22 Elm Street). This building
was previously used as a potable water supply pump station but is currently used as office
space. The concrete knee wall that is the left wall of the Elm Street Dam stilling basin also
functions as a foundation element of this building. While not observed during the site visit, it is
suspected that the balance of the building foundation, including submerged elements
upstream from the dam and along the side of the building away from the river, is composed of
masonry and/or concrete walls. In addition to the foundation elements along the perimeter of
the building, the lower floor of the building is supported by wooden posts set on concrete
pedestals in the hydroelectric turbine tailrace that discharges through the downstream end of
the building.

Photo 3: Elm Street Dam and Elm Street Pumping Station during high-flow conditions
(photograph dated 3/15/2010, provided by JRWA)

1.5

THE JONES RIVER TRADING COMPANY COMPLEX

A complex of building and associated structures (The Jones River Trading Company complex) is
located adjacent to the right side of the Jones River downstream from Elm Street. The multiple
structures that form this complex include former mill buildings that are currently part of a private
business (Plymouth Bay Catering at the Jones River Trading Company) that hosts weddings and
other functions. The multiple structures that form this complex are set back approximately 10 to
30 ft from the right side of the river and extend approximately 200 ft downstream from the dam.
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The upstream (west) side of The Jones River Trading Company complex abuts an approximately
150-ft-long section of Elm Street that functions as the embankment section of Elm Street Dam to
the right of the spillway section. There is a decommissioned tailrace immediately downstream
from Elm Street between the right spillway abutment and fishway and an adjacent building on
The Jones River Trading Company complex, and observations during the site visit indicate that
there may be some leakage of water through the dam at this location. Based on the observed
conditions, it is suspected that there was an intake structure that provided water to millworks in
The Jones River Trading Company complex to the right of the spillway section and Elm Street
Bridge.
There is a maintained lawn between the structures and a stone retaining wall along the right side
of the river that is used as part of functions at The Jones River Trading Company complex along
with remnant elements of the former millworks, between the buildings and the current edge of
the river adjacent to Elm Street Dam immediately downstream from Elm Street. A deteriorated
stone masonry tailrace retaining wall is located along the right side of the channel immediately
from the entrance to the fishpass. Elm Street Dam and the Elm Street Pumping Station building
are a backdrop for the area of lawn between them, and are therefore an important aesthetic
element for the business located in The Jones River Trading Company complex.
The stone retaining wall along the edge of the river downstream from the stilling basin weir is
approximately 3 ft high and varies in condition, including segments that are substantially
deteriorated.

1.6

ELM STREET DAM IMPOUNDMENT

Information in the Phase I Inspection/Evaluation Report lists the normal pool width and length of
the Elm Street Dam impoundment (Photo 4) as 900 ft and 180 ft, respectively. Based on the
estimated hydraulic height of 10 ft at Elm Street Dam and associated stilling basin and an
estimated channel slope of 200:1 (horizontal:vertical), it is expected that the upstream limit of
the impoundment is at least 2,000 ft upstream from the dam and may extend upstream to the
Wapping Road Bridge approximately one mile upstream from the dam. Review of aerial
photographs indicates that land that abuts the impoundment and river between Elm Street and
Wapping Road is largely undeveloped.
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Photo 4: Elm Street Dam Impoundment from Elm Street (photograph dated 8/29/2014,
provided by JRWA)

The Phase I Inspection/Evaluation Report lists the normal pool surface area as 3.8 acres and the
storage volume as 3.8 acre-ft, which corresponds to an average depth of 7.9 ft. Similar to other
mill impoundments in Massachusetts, it is expected that there is substantial accumulated of
sediment in the impoundment. Photo 5 is a low-elevation aerial photograph of the
impoundment immediately upstream from Elm Street. It is apparent in this photograph that
there is a well-defined channel along the left side of the impoundment (right side of the
photograph) but the right side of the impoundment (left side of the photograph) is relatively
shallow. Based on this information, it is expected that the normal pool storage volume of the
impoundment is less than the 30 acre-ft listed in the Phase I Inspection/Evaluation Report, and
that the average depth is therefore less than 7.9 ft.
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Photo 5: Aerial Photograph of Elm Street Dam Impoundment facing upstream
(photographed using a camera mounted on a tethered balloon, dated
3/18/2012, provided by JRWA)

The Elm Street Dam impoundment appears to afford limited opportunities for recreational use
due to its small size, limited shoreline access, and rooted aquatic vegetation and algae (Photo
4) during the summer.
Two sediment samples were collected from the impoundment and analyzed as part of work for
replacement of the Elm Street Bridge. These samples were analyzed for environmental
contaminants including metals, volatile organic compounds, polycyclic aromatic hydrocarbons,
polychlorinated biphenyls, and extractable petroleum hydrocarbons. The sediment sample
analysis results were provided for this study in a table that also included the Massachusetts
Contingency Plan (MCP) S2/GW2 and S3/GW3. Based on experience at other dam removal
projects in Massachusetts, it is expected that sediment sample analysis results would need to be
evaluated relative to other criteria, such as the MCP S1, Threshold Effects Criteria (TEC), and
Probable Effects Criteria (PEC) screening benchmarks.
Based on review of available information and experience with similar projects, a conceptual
estimate of the volume of accumulated sediment in the impoundment is based on an average
depth of sediment of 3 ft and a surface area of 3.8 acres (the surface area of the impoundment
as presented in the Phase I Inspection/Evaluation Report). The estimated volume of
accumulated sediment in the impoundment based on this method is approximately 20,000
cubic yards (CY), including organic material that has settled in the pond. It is expected that in
excess of 10 percent of this material is comprised of fine-grained sediment that would pass
through a No. 200 sieve. Based on the width of the Jones River downstream from the dam
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relative to the width of the impoundment, it is estimated that approximately 20 percent (4,000
CY) of this material could be remobilized following removal of Elm Street Dam.
It is expected that additional sediment would be remobilized from the existing channel for
approximately 2,600 ft upstream from the impoundment as described in the Phase I
Inspection/Evaluation Report, for a total distance of approximately 3,500 ft upstream from the
dam. An estimate of additional volume of 8,000 CY was developed for this material based on a
channel width of 30 ft and a depth of sediment of 3 ft.
The total volume of the conceptual estimate of the volume of sediment that could be
remobilized following removal of Elm Street Dam is 12,000 CY. Note that the conceptual
estimates of sediment presented here do not include sediment in the immediately vicinity of the
dam or elsewhere in the impoundment that may be deeper than the assumed average depth
of material of 3 ft.

1.7

UPSTREAM AND DOWNSTREAM RIVERINE AND RIPARIAN
CORRIDORS

The mile-long reach of the Jones River between Elm Street Dam and Wapping Road has a
shallow gradient and flows through bordering wetland complexes, which has limited
development along the river. The land along the right bank between Elm Street and Wapping
Road is part of a 400-acre parcel of land that is under a conservation easement. The reach of
the river downstream from Elm Street Dam is tidally influenced. Intertidal wetlands along the river
are prominent beginning approximately 2,000 ft downstream from the dam and increase in
extent moving further seaward.

1.8

ADJACENT AREAS

Areas that are adjacent to Elm Street Dam include the Elm Street Pumping Station and The
Jones Trading Company complex buildings and associated land adjacent to and downstream
from the dam and land and structures along the impoundment upstream from the dam and Elm
Street. Land along the river downstream from the Elm Street Pumping Station and The Jones
River Trading Company complex buildings is relatively undeveloped, and there appear to be
few developed areas directly abutting the river.
There is a single residential structure located along the left side of the impoundment immediately
upstream from Elm Street. In addition, there is a former water supply cistern located along the
impoundment upstream from the residential structure. The right side of the impoundment is
bordered by the Sampson Park and Faunce Memorial Forest (Sampson Park), which is managed
by the Kingston Conservation Commission. There is a gravel turnout, kiosk, and wooden viewing
platform in the Sampson Park adjacent to Elm Street that provide access to the Bay Circuit Trail,
which parallels the impoundment and upstream reach of the Jones River through undeveloped
land.
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1.9

OTHER ADJACENT INFRASTRUCTURE

In addition to the infrastructure described previously, overhead utility lines and yellow vent pipes
that protrude from the roadway fill along the downstream side of the bridge adjacent to both
bridge abutments were observed in the vicinity of Elm Street Dam during the site visit. Plans for
the Elm Street Bridge indicate that multiple utility conduits are suspended between the stems of
the pre-cast concrete, double-tee bridge girders. The noted utility conduits include and/or have
provision for gas, water, sewage, electrical, and communications conduits. The plans for the Elm
Street Bridge indicate that there is a stormwater outfall located along the north side of Elm Street
at the right edge of the impoundment.
There is a stormwater treatment system located adjacent to the left bank of the river
downstream from the Elm Street Pumping Station building. This system is located approximately
100 ft downstream from the dam and is not expected to be affected by removal of the dam.
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2.0

DAM REMOVAL CONSTRAINTS AND OPPORTUNITIES

This section presents information on apparent opportunities and constraints associated with
removal of Elm Street Dam based on observations described in Section 1.0 of this report and
experience with similar projects.

2.1

CONSTRUCTION ACCESS

Construction access for removal of Elm Street Dam is constrained by the close proximity of the
Elm Street Bridge, the elevated roadway approach embankments immediately upstream from
the dam, and existing structures adjacent to both sides of the dam. Construction access to the
dam from upstream of the Elm Street Bridge does not appear to be feasible because of the
relatively low height of the bridge over the impoundment and sediment immediately upstream
from the dam.
Construction access to the dam from downstream areas is constrained by existing structures that
abut the river for approximately 200 ft downstream from the dam. Along the left side of the river,
the Elm Street Pumping Station building extends approximately 75 ft downstream from the dam
and a vertical concrete retaining wall (Photo 6) that extends approximately 125 ft further
downstream to the vicinity of the U.S. Geological Survey (USGS) stream gaging station (USGS
Station No. 01105870). Construction access along the left bank downstream from the dam is
further constrained by a stormwater treatment system located in the lawn adjacent to the
retaining wall and steep terrain adjacent to the downstream end of the retaining wall and the
USGS stream gaging station.
If active management of sediment (e.g., excavation, dredging) in the impoundment is
necessary as part of dam removal, access for construction equipment would need to be
determined based on the type of material used for active sediment management.
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Photo 6: Retaining wall along the left side of the Jones River (left side of image)
downstream from the Elm Street Pumping Station building (view facing
downstream).

Construction access along the right side of the river is constrained for approximately 200 ft
downstream from the dam by an existing building, which, in some areas, is within 10 ft of a stone
retaining wall along the edge of the river. There is potentially good construction access
approximately 210 ft downstream from the dam where the streambank consists of a
deteriorated stone retaining wall with a height of approximately 3 ft (background in Photo 6,
Photo 7). The depth of water in the Jones River from this location upstream to the still basin weir
is relatively shallow (approximately 1 ft) in most areas with some areas that are marginally
deeper.
Construction access from the noted location along the right streambank approximately 210 ft
downstream from Elm Street Dam would require operating construction equipment on the bed
of the river or installation of temporary track pads for transiting of construction equipment.
Observations during the site visit indicated that substrates are largely composed of sand, gravel,
and cobble material and that the substrate may be suitable for operation of tracked equipment
and rubber-tired off-road vehicles.
The potential route for a temporary access road along the bed of the river from the right
streambank is along the right side of the channel and to the right of the island downstream from
the stilling basin weir (center of Photo 8 [note that this photograph is facing upstream, and the
right side of the island is therefore to the left of the island in this photograph]). Construction
access to the right of this island could allow for management of flow along the left side of the
channel adjacent to the existing retaining wall during construction. The existing channel
between the right side of the island is narrow (Photo 9) and improvements, such as construction
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of temporary traprock surface, may be necessary to provide a suitable access road in the
vicinity of the island.

Photo 7: Right streambank at potential construction access location (view facing
downstream).

This approach could be combined with routing flow upstream from the dam through the former
mill intake in the Elm Street Pumping Station building, which discharges to the left side of the
channel at the upstream limit of the retaining wall along the left bank (Photo 8).
Potential alternatives to operation of construction equipment directly on the streambed, or with
temporary track pads installed directly on the streambed, include construction of a temporary
elevated access route. A temporary elevated roadway could be constructed using concrete
blocks with timber mats and could set along the right side of the channel and be tied into the
right streambank. Potential problems associated with use of a temporary elevated access route
include increased potential for equipment-related accidents and damage to the stone
retaining wall along the right streambank.
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Photo 8: Jones River facing upstream towards Elm Street Pumping Station building from
potential construction access location along right streambank.

Photo 9: Jones River Downstream from Elm Street Dam. Technical fishpass in
center-foreground; stilling basin in left-foreground; island downstream
from stilling basin weir in center-background.
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2.2

INFRASTRUCTURE

The close proximity of Elm Street Bridge, the Elm Street Pumping Station Building, and The Jones
River Trading Company complex to Elm Street Dam would require consideration as part of dam
removal planning and design.

2.2.1

Elm Street Bridge

Review of the plans for the Elm Street Bridge and discussions during the site visit suggest that the
bridge foundation was designed to be resilient to adverse effects (e.g., scour and undermining
of the abutments) if Elm Street Dam was removed. It is recommended that this be confirmed
with the bridge owner and/or MassDOT to eliminate or reduce the responsibility of the dam
owner and/or its representatives if dam removal is pursued. Potential remedial actions that may
be required adjacent to the bridge as part of dam removal may include addition of scour
countermeasures at the termini of the secant piles and stabilization of the downstream
embankment slopes following removal of the dam.

2.2.2

Elm Street Pumping Station

The Elm Street Pumping Station building shares structural elements with the dam, including the
foundation wall of the building that forms the left spillway abutment and the left side of the
stilling basin. A potential opportunity associated with removal of the dam is that it would result in
substantially lower upstream water levels during flooding. Removal of the dam could reduce or
eliminate flooding in the first floor of the building, such as the flooding that occurred in March
2010 (Photo 3).
It is expected that appropriate care would be required to evaluate and mitigate potential
impacts to the Elm Street Pumping Station building from direct effects of dam removal, such as
removal of physical elements of the dam and stilling basin that may contribute to the structural
integrity of the building, and indirect effects of dam removal construction, such as vibrations and
impacts associated with operation of construction equipment.

2.2.3

The Jones River Trading Company Complex

The close proximity of The Jones River Trading Company complex to the dam and Jones River
immediately downstream from the dam necessitates consideration of potential impacts that
could result from removal of Elm Street Dam. Identified potential impacts to land and structures
in The Jones River Trading Company complex include destabilization of the slope immediately
downstream from Elm Street between the right side of the dam and the former mill building and
increased potential for scour along the stone retaining wall along the right side of the channel.
Potential benefits and opportunities from dam removal include elimination of impacts that could
result from failure of the dam and opportunities to construct a landscape that meets the
aesthetic needs of businesses in this complex.

2.17

ELM STREET DAM
SITE RECONNAISSANCE REPORT
Dam Removal Constraints and Opportunities
February 3, 2015

2.2.4

Other Infrastructure

The stormwater outfall located along the north side of Elm Street at the right edge of the
impoundment that is depicted on the plans for the East Elm Street Bridge is shown as having an
invert elevation that is marginally above the normal impoundment water surface elevation.
Removal of the dam would result in lower water surface elevation adjacent to this stormwater
outfall, and remedial measures, such as extension of a splashpad, may be necessary adjacent
to this outfall if the dam is removed.

2.3

IMPOUNDMENT SEDIMENT

It is expected that approximately 12,000 CY of fine-grained sediment could be mobilized as a
result of removal of the dam. Because the downstream reach of the river has a shallow slope
and is tidally influenced, it is expected that remobilization and transport into the downstream
reach of the Jones River could result in temporary adverse impacts to aquatic habitat in the
downstream reach of the river, including areas that may provide suitable spawning habitat for
anadromous fish (e.g., rainbow smelt).
While the impoundment has previously been drawn down, including during work on the Elm
Street Bridge in 2012 and 2013, the limited hydraulic capacity of the stoplog bay that was used
to draw down the impoundment is not expected to have resulted in substantial remobilization of
sediment from the impoundment.
Based on the amount of sediment that is expected to be remobilized, future studies for removal
of Elm Street Dam should include detailed evaluation of sediment in the impoundment,
including the potential presence of environmental contaminants.
While contingent on future studies to evaluate the composition and distribution of sediment in
the impoundment, it is recommended that design work for removal of Elm Street Dam include
appropriate efforts to minimize remobilization and downstream transport. As a component of
efforts to minimize downstream transport of impounded sediment, it is recommended that the
impoundment water surface be lowered by removing the stoplog boards and opening the gate
to the former hydroelectric generating system well prior to initiation of dam removal
construction. Note that work for removal of the dam, including a drawdown of the
impoundment prior to initiation of dam removal construction, would require coordination with
fisheries resource agencies as this work would render the fishway inoperable.
An additional means to draw down the impoundment is to use the gate for the former
hydroelectric generating system. Stantec understands that the 1987 drawdown of the
impoundment (Photo 10) was performed by opening this gate, which is lower than the crest of
the existing low-level outlet. The basis for this approach is to substantially dewater the
impoundment to foster dewatering of sediment and growth of herbaceous vegetation prior to
initiation of dam removal construction. The suggested approach is to draw down the
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impoundment at least one growing season prior to dam removal construction. Other design
and permitting elements for a post-dam-removal channel through the impoundment that would
need to be addressed include 1) the long-term stability of the channel, and 2) whether there are
elevated concentrations of environmental contaminants in the sediment.

Photo 10: Elm Street Dam Impoundment during Drawdown (photograph by Ted Avery,
dated 6/28/1987, provided by JWRA)

2.4

ENVIRONMENTAL CONTAMINANTS

Based on the estimate that in excess of 10 percent of the accumulated sediment is composed
of fine material that would pass through a Number 200 sieve, it is expected that additional
testing for environmental contaminants would be required as part of dam removal planning.
The preliminary review described in Section 1.6 for analysis results of two sediment samples that
were collected from the impoundment and analyzed as part of work for replacement of the Elm
Street Bridge indicates that the previous sediment samples were evaluated based on the MCP
S2/GW2 and S3/GW3 criteria. As noted in Section 1.6, it is expected that appropriate screening
criteria for further evaluation of dam removal would include the MCP S1/GW1 criteria and the
TEC and PEC screening benchmarks. Based on a preliminary review of the sediment sample
analysis results as part of this study, it is apparent that at least one of the sediment samples (lead)
had a concentration that exceeded the TEC screening benchmark.
Prior analyses of sediment samples as part of studies for removal of Wapping Road Dam
approximately 1 mile upstream from Elm Street Dam indicated the presence of hydrocarbons
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and pesticides 4. It is therefore expected that hydrocarbons and/or pesticides may be present in
sediment in the Elm Street Dam impoundment.

2.5

HISTORIC RESOURCES

Information reviewed as part of this study indicates that dams at this location were initially
constructed over 200 years ago, and that mill complexes have occupied the adjacent lands
when prior dams occupied the site of the current dam. Correspondence with local and state
historical commissions and applicable Tribal Historic Preservation Officers (THPO) regarding
potential historic and archaeological resources in the project area would be a requirement of
project permitting for removal of the dam.

2.6

ECOLOGICAL RESOURCES

Potential ecological resources in the vicinity of Elm Street Dam that were identified as part of this
study include 1) fish species that were discussed during the site visit, 2) state and/or federally
listed species and their habitat, and 3) wetland resources in and immediately adjacent to the
impoundment.

2.6.1

Fisheries Resources

The Jones River supports diverse populations of native resident and diadromous fish species,
including resident brook trout, anadromous American shad, river herring (alewife and blueback
herring), sea lamprey, rainbow smelt, and catadromous American eel. In addition, the river may
support semi-anadromous (sea-run) brook trout and white perch (Morone americana).
Stantec understands that the Corps determined that the Elm Street Bridge replacement project,
as designed and permitted, would not cause more than minimal adverse effects to Essential Fish
Habitat (EFH) identified under the Magnuson-Stevens Fisheries Conservation and Management
Act. Potential impacts and benefits to fish species and EFH in association with removal of the
Elm Street Dam are expected to differ from those associated with bridge replacement, and
related regulatory coordination and approvals would be anticipated.
Identified potential impacts to fisheries resources that could result from removal of the dam
include alteration of aquatic habitat upstream and downstream from the dam and potential
effects on fish passage in the vicinity of the dam and Elm Street Bridge. The most apparent
change to aquatic habitat would be conversion of the impoundment from lacustrine (lentic)
habitat to a riverine (lotic) conditions following dam removal. Potential impacts downstream
from the dam could result from increased delivery of sediment from the former impoundment
and the upstream reach of the Jones River.

4

Personal communication from DER to Stantec.
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Stantec identified a preliminary concern during the site visit that bedrock may be present at
shallow elevations in the vicinity of the dam and bridge, and that removal of the dam could
expose bedrock that could result in a partial or full barrier to upstream fish passage if the dam is
removed. The basis for this concern was that dams were often built on bedrock and the island
immediately downstream from the stilling basin weir is a bedrock outcrop. However, review of
the Bridge Marked-Up Plans indicates that the elevation of bedrock in the vicinity of the Elm
Street Bridge abutments is below the elevation of the channel immediately downstream from
the stilling basin weir. Based on this information, it does not appear that bedrock would result in
a barrier to fish passage under the bridge. In addition, the width of the bridge (50 ft) relative to
the width of the downstream reach of the Jones River, which is less than 50 ft, suggests that
removal of the dam could likely allow for upstream passage of many of the target fish species.

2.6.2

State and/or Federally Listed Species

Information in this report on state and/or federally listed species that may occur in the vicinity of
Elm Street Dam was obtained from the Corps Permit Materials prepared for replacement of Elm
Street Bridge. The bridge, dam, and the immediately downstream reach of the Jones River are
not within Estimated and Priority Habitat mapped by the Massachusetts Natural Heritage and
Endangered Species Program (NHESP); however, immediately adjacent upstream and
downstream areas are within mapped habitat.
The Corps Permit Materials note that populations of northern Red-bellied cooter (Pseudemys
rubriventris) and eastern box turtle (Terrapene carolina) are found in the vicinity of the Town of
Kingston. NHESP lists the northern Red-bellied cooter as having “Endangered” status in
Massachusetts and “Threatended” federal status. NHESP describes the northern red-bellied
cooter in Massachusetts as an isolated disjunct population that is currently confined to ponds
within Plymouth County. NHESP lists the eastern box turtle as having “Species of Special
Concern” status in Massachusetts.
A preliminary review of readily available information from NHESP suggests that Blanding’s turtle
(Emydoidea blandingii), which are listed by NHESP as having “Threatened” status in
Massachusetts, may occur in the vicinity of the Town of Kingston. Stantec understands that,
during Massachusetts Endangered Species Act (MESA) coordination conducted in association
with the bridge replacement project, NHESP indicated that their records do not suggest the
presence of this species in the project vicinity.
Stantec also understands that NHESP determined that the Elm Street Bridge replacement
project, as designed and permitted, would not impact any state-listed rare wildlife species.
Potential impacts and benefits to state and federally listed species in association with removal of
Elm Street Dam are expected to differ from those associated with bridge replacement, and
related regulatory coordination and approvals would be anticipated. An apparent benefit of
dam removal is that it would restore a pathway for movement of aquatic and riparian fauna
along the Jones River at Elm Street Dam.
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2.6.3

Wetland Resources

Removal of Elm Street Dam would result in conversion of wetland resources in the impoundment,
including restoration of riverine habitat in areas that are currently lacustrine. Potential impacts
could also occur to wetland resources adjacent to the impoundment. Based on a review of
aerial photos and review of existing information as part of this study, it is estimated that removal
of the dam would result in conversion of approximately 5 to 10 acres of existing wetland
resources.

2.6.4

Water Quality

The reach of the Jones River between Silver Lake in Kingston approximately 5 miles upstream
from Elm Street Dam to Duxbury Bay downstream from the dam is currently listed in Category 5
of the Clean Water Act and is therefore on the Section 303(d) list of impaired waters that require
calculation of a Total Maximum Daily Load. Listed impairment causes for the reach of the Jones
River between Wapping Road and Elm Street Dam (Segment ID MA94-13) include low-flow
alterations, aquatic plants (macrophytes), excess algal growth, dissolved oxygen, and turbidity.
Removal of Elm Street Dam and restoration of riverine conditions in the dam impoundment may
improve conditions that contribute to some of the impairment causes, such as reducing algal
growth and aquatic plants and increasing dissolved oxygen.

2.7

CHANGES IN HYDROLOGIC REGIME

Removal of Elm Street Dam is not expected to result in substantial changes to the hydrologic
regime of the Jones River in the vicinity of the dam. The basis for this finding is that the dam is
operated as a run-of-river facility.

2.8

OTHER USES

The dam impoundment appears to provide for limited recreational use and removal of the dam
and elimination of the impoundment is therefore not expected to substantially affect existing
recreational uses.
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3.0

CONCEPTUAL DAM REMOVAL APPROACH

This section presents a conceptual approach for removal of the Elm Street Dam. The proposed
conceptual approach is based on information presented in Sections 1.0 and 2.0 of this report.
The primary identified constraints to removal of Elm Street Dam are 1) potential impacts to
adjacent infrastructure, 2) construction access, and 3) sediment management.
While dam removal would result in impacts to regulated natural resources, work performed in
the preparation of this report and experience with similar projects suggests that removal of Elm
Street Dam would result in net beneficial impacts to regulated natural resources in the vicinity of
the dam and that, with proper planning and environmental regulatory coordination,
environmental regulatory permits could be obtained for removal of this dam. Similarly, while
state and/or federally listed species may occur in the project area, experience at other dam
removal projects in Massachusetts suggests that regulatory agency concerns could be
addressed as part of dam removal permitting, design, and construction.

3.1

DAM REMOVAL APPROACH

The conceptual dam removal approach is to remove the spillway section of the dam between
the Elm Street Pumping Station building and the vicinity of the right spillway abutment and most
of the stilling basin. Because the floor of the stilling basin is flat and set approximately 1.5 ft
above the invert of the river immediately downstream from the stilling basin weir, the floor will
need to be removed to provide for upstream fish passage.
The Elm Street Pumping Station building forms the left spillway abutment of the dam and some of
the left stilling basin wall appears to be part of the foundation of the overlying wall of the
building. The dam removal design will therefore need to address provisions to maintain the
integrity of the building during and after dam removal construction.

3.2

CONCEPTUAL APPROACH FOR CONSTRUCTION ACCESS AND
DAM REMOVAL

The conceptual approach for construction access and construction for removal of Elm Street
Dam is to access the dam from land that is part of The Jones River Trading Company complex.
As described in Section 2.1, there appears to be a suitable area for construction access along
the right side of the river approximately 210 ft downstream from Elm Street Dam. The dam
removal design and permitting process will need to address whether construction equipment
can be operated on the bed of the river or whether installation of temporary track pads or
elevated access route may be necessary or required for transiting of construction equipment
between the access point and the dam removal construction area. The suggested construction
staging area is the parking lot in The Jones River Trading Company complex.
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Elements of the dam that would need to be removed to allow for upstream fish passage and
restoration of aquatic habitat in the impoundment include the entire spillway section, the
fishway, and the stilling basin. Because the fishway structure currently functions as a retaining
wall along the right side of the spillway and stilling basin, the dam removal design will need to
include provisions to regrade land between the fishway and the adjacent structures in The Jones
Trading Company complex.
If active management of sediment is required in the impoundment, a potential access location
to the impoundment is from Sampson Park along the right side of the impoundment immediately
upstream from Elm Street. The need for additional work areas, including areas for staging and
storage, would need to be evaluated based on identified sediment management needs and
construction methods.

3.3

CONCEPTUAL WATER AND SEDIMENT MANAGEMENT
APPROACH

Planning and implementation of appropriate water and sediment management systems is
necessary for dam removal permitting and construction. The suggested conceptual approach
and sequence for water and sediment management as part of dam removal construction is to
draw down the impoundment by removing the stoplog boards and opening the gate to the
former hydroelectric generating system at least one growing season prior to initiation of dam
removal construction. The basis for this approach is to substantially dewater the impoundment
and foster growth of herbaceous vegetation on finer-grained sediments.
It is expected that the existing low-level outlet and the former hydroelectric generating system
hydraulic works are not low enough to draw down the impoundment below the base of the
dam and that other means to divert flow around the work area and/or in-water work will be
necessary to complete removal of the dam. The suggested sequence of work is to therefore
perform remedial work to preserve the foundation of the Elm Street Pumping Station building
prior to removal of the spillway section of the dam. Following this work, it is expected that dam
removal construction would require some in-water work. The extent of this work would need to
be determined as part of subsequent dam removal design.
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4.0

PROJECT PROCESS

The suggested process for design, permitting, and construction for removal of Elm Street Dam
includes three phases of work:
Phase 1. Preliminary Investigations;
Phase 2. Data Collection and Dam Removal Permitting and Design; and
Phase 3. Construction.
Post-construction monitoring may be necessary as a component of permits received for the
project but is not included here. Descriptions of the three identified phases of work follow.

4.1

PHASE 1: PRELIMINARY INVESTIGATIONS

Phase 1 includes preliminary investigations that are intended to identify needs for subsequent
phases of work and to provide information to Town and stakeholders regarding expected costs
associated with removal of Elm Street Dam. This task concludes with the milestone decision of
whether to pursue removal of Elm Street Dam.
A follow-up dam safety inspection/evaluation may be required for the dam but is not included
here. While an updated inspection/evaluation in accordance with DCR ODS regulations is past
due, it may be possible to pursue dam removal work in lieu of dedicating funding to a follow-up
inspection/evaluation; this would need to be determined through consultation with DCR ODS.

4.1.1 Sediment Data Analysis, Testing, and Characterization
This task is for investigations of sediment in the Elm Street Dam impoundment, and includes
mapping of sediment depth, composition, and the potential presence of environmental
contaminants. Sediment mapping should be performed to determine representative depths
and composition of sediments in multiple areas of the impoundment using manual and/or
mechanically assisted coring. The total volume of impounded sediment and the expected
volume of sediment that would be mobilized during and after dam removal would need to be
estimated for the environmental permitting process.
It is recommended that planning for sediment sampling and analysis for environmental
contaminants be coordinated with relevant environmental regulatory agencies to confirm the
number and location of sediment samples to be collected and tested as well as the parameters
for testing. This work should include preparation of a due diligence study of potential sources of
environmental contaminants in the upstream watershed.
The actual number of samples submitted for laboratory analyses will be based upon the volume
of sediment expected to be dredged or discharged as part of the dam removal, the results of
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the due diligence study, regulatory agency consultation, and other factors. Based on
experience with similar projects and observations during the site visit, it is expected that a
minimum of five sediment samples, including samples from the upstream and downstream
reaches of the Jones River, would be required for a screening-level analysis. Subsequent
coordination with the Massachusetts Department of Environmental Protection (MassDEP) may
identify the need for additional samples within the impoundment and/or in the upstream or
downstream reaches of the Jones River.
Based on the results of the preliminary analyses described here, including due diligence review,
initial sediment sample analyses, sediment volume and mobilization assessment, and regulatory
coordination, additional sediment sampling could be required.

4.1.2 Surveying and Mapping
Topographic and bathymetric surveys would need to be performed as part of dam removal
planning and design. The extents of topographic surveys for small dam removal projects in
Massachusetts are typically limited to areas that will be directly impacted by construction,
including access routes, staging areas, and areas where construction will occur. The expected
area for which topographic surveys would be performed for this project is from the upstream
side of the Elm Street Bridge to approximately 250 ft downstream from the dam and along the
suggested construction access along the south side of The Jones River Trading Company
complex. In addition, collection of survey data in the basement of the Elm Street Pumping
Station building is recommended for design work to maintain the integrity of the building during
and after dam removal construction.
Bathymetric surveys and sediment probing should be performed in the dam impoundment and
along the channel of the Jones River for approximately 3,500 ft upstream from the dam. In
addition, it is recommended that bathymetric and sediment probing work be performed along
the thalweg of the channel for the balance of the distance (approximately 1,500 ft) upstream to
the Wapping Road Bridge.

4.1.3 Existing Infrastructure
This task is for work related to maintenance of existing infrastructure, including the Elm Street
Pumping Station building, structures in The Jones River Trading Company complex, the Elm Street
Bridge, the stormwater outfall along the north side of Elm Street, and other adjacent features
that may be identified as part of dam removal design work. The primary identified need as part
of this task is to identify how to remove the dam and maintain the integrity of the Elm Street
Pumping Station building. Work as part of this task should include investigations of existing
conditions, including review of existing information on the structures. Ideally, this task should
include a drawdown of the impoundment to provide for investigation of the connection of the
dam and stilling basin to the adjacent structures.
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4.1.4

Regulatory Agency Coordination

Preliminary coordination with local, state, and federal environmental regulatory agencies is
recommended prior to the submittal of permit applications. In addition, coordination with the
Town is recommended to identify potential municipal, non-environmental permit and/or review
requirements. This task includes limited field and desktop studies to inform this preliminary stage
of regulatory assessment and coordination; additional field and desktop studies would be
performed as part of the Phase 2 work.

4.1.5

Conceptual Design

This task is for preparation of conceptual design materials for removal of Elm Street Dam. This
task includes limited field and desktop studies; additional field and desktop studies would be
performed as part of the Phase 2 work. Other work as part of this task includes preparation of
conceptual (30%) design materials for removal of the dam and maintenance of existing
infrastructure, preparation of a synopsis of work performed as part of Phase 1 and preparation of
a brief report and updated opinion of probable cost (OPC) for subsequent phases of work,
including dam removal construction.

4.1.6 Milestone – Decision to Proceed with Dam Removal Permitting and Design
It is recommended that the Town consider the findings of the Phase 1 work and make a decision
whether to proceed with dam removal permitting and design (Phase 2) work.

4.2

PHASE 2: DATA COLLECTION AND DAM REMOVAL PERMITTING
AND DESIGN

Phase 2 includes coordination with regulatory agencies, additional data collection, and
environmental permitting and design work for removal of Elm Street Dam. This approach is
based on conditions observed by Stantec during the site visit and experience with similar
projects.

4.2.1

Data Collection and Desktop Studies

This section describes field data collection and desktop studies that are expected to be required
as part of the dam removal permitting and design work for this project. The basis for including
these field data collection and desktop studies as part of the Phase 2 work is that maintenance
of existing infrastructure immediately adjacent to the dam was identified as the most significant
constraint to removal of Elm Street Dam.
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4.2.1.1

Identification of Regulated Natural Resources

Regulated natural resources are located within and adjacent to the Jones River and Elm Street
Dam impoundment, and field-based delineation of wetland resources is expected to be
required for areas of direct disturbance (e.g., access roads, staging areas, dam demolition site).
Less-intensive characterization of regulated natural resources (e.g., based upon visual
observations and desktop review of publicly available wetland maps) is expected to be
required along the perimeter of the impoundment and adjacent areas.
As previously noted, a preliminary review of publicly available information suggests that the dam
and immediately downstream reach of the Jones River are not within Estimated and Priority
Habitat mapped by NHESP; however, immediately adjacent upstream and downstream areas
are located within mapped habitat. Previous MESA coordination associated with the Elm Street
Bridge replacement project, resulted in a determination from NHESP that the bridge
replacement project would not impact state-listed rare wildlife species or their habitat.
Additional coordination with NHESP and other regulatory agencies will be required to confirm
the potential presence of rare species and their habitat within the limits of work and adjacent,
areas that may be affected by the dam removal project.
Additional regulated resources may exist within or adjacent to the project site; coordination with
environmental regulatory agencies is recommended to confirm the potential presence and
nature of additional regulated resources within the vicinity of the dam and impoundment.

4.2.1.2

Hydrology and Hydraulics

Recommended hydrologic and hydraulic studies include development of base- and peak-flow
hydrologic statistics and a numerical hydraulic model of the reach of the Jones River in the
vicinity of Elm Street Dam. The suggested approach is to use a one-dimensional, steady-state
numerical model (i.e., HEC-RAS).
This work may also provide information for evaluation of sediment mobility during and after
removal of the dam, design of a new channel through the dam impoundment and the
upstream reach of the Jones River, and changes in upstream water surface elevations that
could affect upstream infrastructure and regulated resources. Hydrologic (flow) parameters
statistics could be performed using regional regression equations and statistical analysis of peak
flow data from the USGS stream gaging station.
Note that the reach of the Jones River upstream from Elm Street Dam is depicted on the Federal
Emergency Management Agency (FEMA) Flood Insurance Rate Map as a regulatory floodway,
and coordination with FEMA may be required for alterations to the dam (e.g., removal) that
would result in changes to existing conditions. The OPC included in Section 5.0 includes
development of a hydraulic model that is expected to meet FEMA requirements for submittal of
a Letter of Map Revision (LOMR) if a LOMR is requested by FEMA.
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4.2.1.3

Historic Resource Consultation

Coordination with relevant local, state, and federal entities, including the Massachusetts
Historical Commission (MHC), THPO, and local historical commission will be required as part of
dam removal planning. The OPC included in Section 5.0 assumes that this task is limited to
contact letters, including submitting a Project Notification Form to the MHC, and that
subsequent review by the MHC and others yields a determination that the project will not result
in significant impacts to historic or archeological resources and does not require additional study
or mitigation.

4.2.2

Environmental Permitting

It is anticipated that environmental regulatory review and permitting requirements for this
project would be similar to those encountered as a part of other small dam removal projects in
Massachusetts and will include local, state, and federal regulatory coordination and permits.
Early coordination with the Kingston Conservation Commission during the stakeholder outreach
process, as well as pre-application coordination with other local, state, and federal
environmental regulators, is recommended to facilitate an efficient regulatory review process.
Anticipated regulatory coordination, review, and permit requirements include:
•

Expanded Environmental Notification Form (EENF) under Massachusetts Environmental
Protection Act (MEPA);

•

Water Quality Certification (WQC) from MassDEP;

•

Notice of Intent (NOI) under the Massachusetts Wetlands Protection Act and Kingston
Wetlands Protection By-Law;

•

Authorization under Category II of the General Permit from the Corps;

•

Coastal Zone Management (CZM) Federal Consistency Review, and

•

Chapter 253 Permit from DCR ODS.

Additional permits or authorizations may be required based on project development and
coordination with environmental regulators. Potential additional permits and authorizations not
included in the OPC provided in this report may include:
•

Chapter 91 Waterways License and/or Permit: The project site appears to be located in a
geographic area that is within the jurisdiction of the Massachusetts Public Waterfront Act
(Chapter 91); potential requirement for a Chapter 91 License and/or Permit for this
project should be confirmed with MassDEP early in the project planning process.

•

FEMA Coordination: The project is located with mapped regulatory floodway, and
coordination with FEMA may be necessary as dam removal will result in decreased water
surface elevations in the Jones River upstream from Elm Street Dam.

4.29

ELM STREET DAM
SITE RECONNAISSANCE REPORT
Project Process
February 3, 2015

•

MESA Coordination: If the project is determined to have the potential to impact statelisted species, additional coordination (e.g., including development of a Habitat
Management Plan) may be required.

•

Coordination associated with satisfying the EFH consultation requirement of the
Magnuson-Stevens Act.

•

Additional Municipal Review and/or Permits: Additional municipal permits or reviews may
be identified based on a review of municipal ordinances and related coordination with
Town officials.

A suggested component of the project regulatory coordination is to seek approval to
implement a drawdown of the impoundment at least one growing season prior to dam removal
construction. Implementation of a drawdown further in advance of dam removal (e.g., a year
prior to dam removal) may also be appropriate and could be discussed with regulatory
agencies.

4.2.3

Dam Removal Design

This section describes dam removal design elements for removal of Elm Street Dam and
maintenance of adjacent structures, and includes specific tasks for development and
preparation of advanced and final dam removal design materials.
As describe previously, remedial work is expected to be necessary to preserve the integrity of
existing structures adjacent to Elm Street Dam if the dam is removed. This work is expected to
careful construction for detaching the left side of the spillway from the Elm Street Pumping
Station and regrading of land between the right side of the spillway and the Elm Street Bridge
and adjacent structures on The Jones River Trading Company complex. In addition, it is
expected that removal of some sediment may be required under and adjacent to the Elm
Street Bridge.
The OPC presented in Section 5.0 assumes some limited excavation of sediment within 50 ft of
the upstream side of Elm Street Dam as part of dam removal.

4.2.3.1

Advanced Engineering Plans

This work would include preparation of advanced (60%) engineering design plans depicting
construction access and staging area, dam removal sequencing and limits of removal, limited
work on a restored stream channel through the impoundment within 50 ft of the dam, and site
restoration of areas that are disturbed by project construction. It is assumed that no active
restoration would be required in dewatered areas of the former impoundment. The advanced
engineering design plans are included here as an intermediate step in the design process and
for use in consultation with environmental regulatory agencies and submittal with project permit
applications.
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4.2.3.2

Final Engineering Plans

This work would include preparation of final engineering design plans depicting construction
access and staging area, dam removal sequencing and limits of removal, limited work in the
former impoundment, and site restoration for areas that are disturbed by project construction
and dewatered areas in the former impoundment. The final engineering design plans included
here are for use in construction contract bid documents and for project construction.

4.2.3.3

Specifications and Bid Documents

It is assumed that preparation of “book” specifications and bid documents would be required as
part of the project design process, including preparation of bid documents.

4.3

PHASE 3: CONSTRUCTION

Work performed as part of Phase 3 is for project construction, and includes bidding for
construction, award of a construction contract, construction observation and administration of
the construction contract (construction-phase professional services), and construction.

4.3.1

Bidding Support

This task is for administration of a public (municipal) process to solicit for and award a
construction contract. The OPC for this task in Section 5.0 assumes that the design consultant
would manage this process for the Town.

4.3.2

Construction-Phase Professional Services

This task is for construction-phase professional services, including construction observation and
administration of the construction contract. The OPC in Section 5.0 assumes a construction
duration of 6 weeks with full-time construction observation by the design consultant.

4.3.3

Construction

It is assumed that project construction would require 6 weeks of work. Section 5.0 presents an
OPC for construction.
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5.0

PROJECT SCHEDULE AND OPINION OF PROBABLE COST

Table 1 provides a conceptual approach, schedule, and OPC for dam removal and site
restoration, including project management, regulatory coordination, development of permit
applications and design plans, and construction. The OPC is $602,000, and was developed
based on information presented in this report, experience with similar projects, and professional
judgment. A contingency of 25 percent is recommended for planning purposes, which results in
a grand total of approximately $750,000 for dam removal planning, design and permitting, and
construction.
Note that the OPC assumes no constraints or costs associated with elevated concentrations of
environmental contaminants, limited costs associated with construction to mitigate potential
impacts to adjacent infrastructure, or costs for restoration of the stream channel through the
impoundment. Issues and associated costs related to the presence and management of
contaminated materials, mitigation of impacts to infrastructure, and other factors could
substantially increase the cost of dam removal.
Section 3 of the Phase I Inspection/Evaluation Report presents an OPC of $17,000 for additional
dam inspections and minor repairs. Based on the review of existing information and
observations as part of this study, Stantec’s OPC for the work described in Section 3 of the
Phase I Inspection/Evaluation Report is $50,000.
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Table 1 Project Timeline and Opinion of Probable Cost for Dam Removal
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Appendix A SITE PHOTOGRAPHS 5

Note that persistent rain during the October 22, 2014, site visit by Stantec contributed to poor quality of
some of the photographs.
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A.1

ELM STREET DAM

Photo A-1: Fishpass and Spillway Section of Dam from Downstream

Photo A-2: Low-Level Outlet
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Photo A-3: Stilling Basin from Catwalk over Low-Level Outlet

Photo A-4: Stilling Basin from Catwalk over Elm Street Bridge
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Photo A-5: Fishway from Right Side of Spillway

Photo A-6: Fishway from Downstream
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Photo A-7: Still Basin Wall along Elm Street Pumping Station Building

Photo A-8: Fishway Entrance with The Jones River Trading Company Complext Buildings
in Background
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Photo A-9: Stilling Basin Weir

Photo A-10: Stilling Basin Weir, Elm Street Dam, and Elm Street Bridge
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A.2

ELM STREET BRIDGE

Photo A-11: Elm Street Bridge, Elm Street Dam, and Elm Street Pumping Station Building

Photo A-12: Elm Street Bridge (flow is from right to left)
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Photo A-13: Upstream Side of Elm Street Roadway Approach and Bridge

Photo A-14: Right Roadway Approach to Elm Street Bridge

ELM STREET DAM
SITE RECONNAISSANCE REPORT
Appendix A Site Photographs4F
February 3, 2015

Photo A-15: Elm Street Bridge with Impoundment in Background

Photo A-16: Upstream Side of Elm Street Bridge
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A.3

DOWNSTREAM REACH OF JONES RIVER

Photo A-17: Elm Street Pumping Station Building, Retaining Wall, and Stilling Basin Wier
and Fishway in Background

Photo A-18: Retaining Wall along Left Side of Jones River Downstream from Elm Street
Pumping Station Building (1)
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Photo A-19: Retaining Wall along Left Side of Jones River Downstream from Elm Street
Pumping Station Building (2)

Photo A-20: Elm Street Pumping Station Building, Retaining Wall, and Island from
Potential Construction Access Location
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Photo A-21: Retaining Wall adjacent to The Jones River Trading Company Parcel (view
facing upstream)

Photo A-22: Potential Construciton Access Location along Retaining Wall adjacent to
The Jones River Trading Company Parcel (flow is from right to left)
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Appendix B

PHASE I INSPECTION/EVALUATION REPORT

April 30, 2007

ELM STREET DAM
PHASE I
INSPECTION/EVALUATION REPORT

DAM NAME:
STATE DAM ID #:

Elm Street Dam
7-12-145-05

NID ID #:

MA 00395

OWNER:

Town of Kingston, Massachusetts

OWNER TYPE:
TOWN:
CONSULTANT:
DATE OF INSPECTION:

Municipal
Kingston, Massachusetts
Amory Engineers, P.C.
26 April 2007

EXECUTIVE SUMMARY
•

Elm Street Dam, Kingston, MA.

•

Inspected 26 April 2007, by Amory Engineers, P.C.

•

Dam condition: Fair.

•

Major Deficiencies:
•

Inadequate spillway capacity

•

No activities since last inspection (1998)

•

Major Recommendations

Elm Street Dam
Kingston, MA

•

Underwater inspection of the spillway and training walls, including stop logs,
should be performed.

•

Stability of the dam between spillway and office building should be analyzed.

•

A detailed hydrologic/hydraulic analysis to determine 2-, 10-, 25- and 100-yr.
storm water flow should be performed.

•

Operations and Maintenance Manual together with Emergency Action Plan
should be updated.

•

Remove trees and root systems from upstream slope of dam.

•

Replace spillway stop logs as necessary.

•

Repair gate in sluiceway under pumping station to insure availability of sluiceway
to serve as a low-level outlet.

•

Repair concrete stop-log sill at lower end of stilling basin.

Date of Inspection: 26 April 2007
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SECTION 1
1.0

DESCRIPTION OF PROJECT
1.1

General
1.1.1

Authority
The Town of Kingston, MA has retained Amory Engineers, P.C. to
perform a visual inspection and develop a report on conditions for Elm
Street Dan on the Jones River in the Town of Kingston, Massachusetts.
This inspection and report were performed in accordance with MGL
Chapter 253, Sections 44-50 of the Massachusetts General Laws as
amended by Chapter 330 of the Acts of 2002.

1.1.2

Purpose of the Work
The purpose of this investigation is to inspect and evaluate the present
condition of the dam and appurtenant structures in accordance with 302
CMR 10.07 to provide information that will assist in both prioritizing dam
repair needs and planning/conducting maintenance and operation.
The investigation is divided into four parts: 1) obtain and review available
reports, investigations, and data previously submitted to the owner
pertaining to the dam and appurtenant structures; 2) perform a visual
inspection of the site; 3) evaluate the status of an emergency action plan
for the site; and 4) prepare and submit a final report presenting the
evaluation of the structure, including recommendations and remedial
actions, and opinion of probable costs.

1.1.3

Definitions
To provide the reader with a better understanding of the report, definitions
of commonly used terms associated with dams are provided in Appendix
D. Many of these terms may be included in this report. The terms are
presented under common categories associated with dams, which include:
Orientation, Dam Components, Size Classification, Hazard Classification
General and Condition Rating.

1.2

Description of Project
1.2.1

Location
Elm Street Dam is located in the Town of Kingston, Plymouth County, in
eastern Massachusetts on Jones River.

Elm Street Dam
Kingston, MA
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U.S.G.S. Quadrangle coordinates are 41º 59’ 27” north latitude and 70º
44’ 05” west longitude. Elm Street (Route 80) crosses directly upstream
from the dam.
Outflow from the dam impoundment discharges to Jones River which
flows sequentially under Route 53, Commuter Rail Track and Route 3.
Land use along the river is primarily residential.
1.2.2

Owner/Operator
The Town of Kingston owns the dam and is responsible for dam operation
and maintenance. Contact information is as follows:
Town of Kingston Water Department
23 Elm Street, Kingston, MA 02364
Contact: Matt Darsch, Superintendent Water Department
Daytime Telephone: 781-585-0504
Emergency Telephone: 781-585-0523
E-mail Address: mjdarsch@comcast.net

1.2.3

Purpose of the Dam
The original purpose of the dam, built in 1886, was for impoundment of
water to generate power for pumping well water to the municipal
distribution system. Currently, the impoundment serves primarily as
wildlife habitat.

1.2.4

Description of the Dam and Appurtenances
The total dam crest length is approximately 200 ft. The right abutment
and southerly portion of the dam is comprised of Elm Street and an
office/retail building. At the west end of the building, the dam angles to
the east of Elm Street which is supported by bridge across the Jones River.
Between the building and the bridge abutment, the dam crest is retained by
a 2-ft. high gabion wall. At the toe of the wall the earth embankment
slope is 4:1 (H:V) for about a distance of 8 feet to a dry stone wall. This
wall has a height of 7 to 9 feet and a shallow down gradient slope for a
distance of about 20 feet. A portion of this wall, which at one time served
as an outlet, has been sealed with concrete.
The concrete spillway section of the dam is immediately downstream from
the bridge. This structure consists of a fish ladder, rebuilt in 2000, a 23-ft.
wide spillway, a 4.6-ft wide low-level outlet controlled by stop logs and
7.2-ft. wide continuation of spillway extending to the Town Pumping
Station, located at the left dam abutment. A sluiceway passes under the
entire length of pumping station. The sluiceway, located within the
station, is approximately 6 feet wide with a 2-ft. x 2-ft. gate inset within
the main gate.

Elm Street Dam
Kingston, MA
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The upstream embankment of the dam has a gabion wall about 3 feet wide
with a height of 2 to 3 feet. Embankment slope is about 3:1 (H:V).
The crest, ranging in width from 30 to 50 feet, consists primarily of Elm
Street.
In the downstream channel, at the discharge from the fish ladder, a line of
sheeting extends from the ladder entrance to the southeast corner of the
pump station. The purpose of this sheeting is to dissipate the energy in the
discharge water from the spillway so as to enhance fish migration.
While there are construction plans for the spillway/fish ladder, there are no
construction plans for the dam. A general plan of the dam is shown on
Figure 2.
1.2.5

Operation and Maintenance
Kingston Water Department is responsible for operation and maintenance
of the dam, including the following:
Operation: Inspection of sluiceway trash bars and gate, spillway stoplogs and embankment vegetation. Adjust stop-logs as necessary to
maintain desired water levels.
Maintenance: Repair deficiencies noted by inspection.

1.2.6

DCR Size Classification
Elm Street Dam has a maximum structural height of approximately 12 ft.
and impounds approximately 30-acre-ft. of storage at normal pond level.
In accordance with Department of Conservation and Recreation Office of
Dam Safety classification, under Commonwealth of Massachusetts dam
safety rules and regulations stated in 302 CMR 10.00 as amended by
Chapter 330 of the Acts of 2002, Elm Street Dam is a small size structure.

1.2.7

DCR Hazard Classification
Elm Street Dam is located on Jones River upstream from highways,
railroad and sparsely developed residential areas. Failure of the dam at
maximum pool may cause interruption of highway use and damage to
residential property. In accordance with Department of Conservation and
Recreation classification procedures, under Commonwealth of
Massachusetts dam safety rules and regulations stated in 302 CMR 10.00
as amended by Chapter 330 of the Acts of 2002, Elm Street Dam is
classified as a Class II hazard potential dam.

1.3
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Pertinent Engineering Data
1.3.1

Drainage Area
The drainage area tributary to Elm Street Dam covers approximately
17.7(1) square miles. Towns within the drainage area include Kingston,
Pembroke, Duxbury, Plympton and Halifax. There are several
impoundments within the drainage area. The drainage area includes a
moderate amount of commercial and residential development. However,
it is primarily rural and consists of woodlands, wetlands and cranberry
bogs. Overall topography is relatively flat.

1.3.2

Impoundment(2)

Normal Pool
Maximum Pool
SDF Pool
1.3.3

Length
(feet)

Width
(feet)

900
1,000
1,000

180
200
200

Surface Area
(acres)

Storage Volume
(acre-feet)

3.8
4.6
4.6

30
42
42

Discharges at the Dam Site
Unknown.

1.3.4

General Elevations (USGS datum)(2)
A.
Top of Dam: 18+
B.
Spillway Design Flood Pool: Unknown
C.
Normal Pool: 16+
D.
Spillway Crest: 16+
E.
N/A
F.
Upstream Water at Time of Inspection: 16.5+
G.
Streambed at Toe of the Dam: 6+
H.
Low Point along Toe of the Dam: 6+

1.3.5

Main Spillway(2)
A. Type: Sharp-crested weir – stop logs
B. Length: 35 ft. (3 sections)
C. Invert Elevation: 16+
D. Upstream Channel: None
E. Downstream Channel: Concrete/stone masonry training wells, stone
invert
F. Downstream Water: Jones River

(1)

From Gannett Fleming Inspection/Evaluation Report dated August 20, 1998.
Construction drawings are not available. Elevations, areas and volumes are based on topography maps or
referenced from previous reports.
(2)
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1.3.6

Flow over the dam is controlled by concrete weir and stop logs in the
spillway.

1.3.7

Design and Construction Records
No known construction records for Elm Street Dam.

1.3.8

Operating Records
An operation and maintenance manual, on file with the Water Department,
is included in Appendix E. Dated 9-13-88, it has not been revised

Elm Street Dam
Kingston, MA
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SECTION 2
2.0

INSPECTION
2.1

Visual Inspection
Elm Street Dam was inspected on 26 April 2007. Weather at the time of
inspection was cool (50ºF) and sunny. Photographs to document current
conditions of the dam were taken during the inspection and are included in
Appendix A. Level of the impoundment was at El. 16.5+. Underwater areas
were not inspected. A copy of the inspection checklist is included in Appendix B.
2.1.1

General Findings
In general, Elm Street Dam was found to be in fair condition. Specific
concerns are noted as follows:

2.1.2 Dam
• Abutments okay.
• Upstream face covered with brush and small trees.
• Crest okay.
• Downstream face: uncontrolled seepage through the stonewall
between the fish ladder and Elm Street bridge abutment. Trees
between the fish ladder and the office/retail building. Concrete
spalling of spillway piers.
2.1.3

Appurtenant Structures
• Primary Spillway: Stop logs are in fair condition, fish ladder (installed
2000) in good condition. Training walls with minor spalling, are in
fair condition.
• Low Level Outlets: The sluiceway low-level outlet under the pumping
station is in good condition. However, the sluiceway gate is not
operational. Stop logs for the low-level outlet that is part of the
spillway show leakage.
• Auxiliary/Emergency Spillway: There is no auxiliary/emergency
spillway.
• Dikes: There are no dikes.

2.1.4

Downstream Area
The immediate downstream area includes a fish ladder and row of stop
logs which create a 40-ft. length of stilling basin downstream from the
dam. Stop log-overflow discharges directly into Jones River. Concrete
sill under stop-logs has deteriorated.

Elm Street Dam
Kingston, MA
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2.1.5

Reservoir Area
The reservoir area impounded by Elm Street Dam is surrounded by
woodlands. With impoundment in a westerly direction, the northerly edge
of the reservoir has a relatively steep slope, the southerly edge relatively
flat. There is currently no development adjacent to the reservoir area.

2.2 Caretaker Interview
Reviewed operation and maintenance procedures with Matt Darsch and Maureen
Thomas (Conservation Agent) April 26, 2007. As part of a project to reinstate
hydropower, the Town is considering replacement of the gate in the sluiceway
under the pumping station. Gate replacement will permit use of the sluiceway as
a low-level outlet to control high stream flow.
2.3 Operation and Maintenance Procedures
There is no formal operation and maintenance manual. O&M procedures are as
follows:
2.3.1

Operational Procedures
Refer to Section 1.2.5.

2.3.2

Maintenance of Dam and Operating Facilities
Refer to Section 1.2.5.

2.4 Emergency Warning System
Refer to Appendix E.
2.5 Hydrologic/Hydraulic Data
In accord with 302 CMR 10.00, the spillway design flood (SDF) period is to be
based on the 100-yr. design storm, which would generate an estimated 8951 cfs
spillway inflow/outflow. Estimated spillway capacity, including fish ladder, is
approximately 350 cfs, inadequate to discharge the SDF.
2.6 Structural Stability/Overtopping Potential
2.6.1

Structural Stability
Based on visual observation, Elm Street Dam poses a potential threat for
downstream flooding. Trees, which if uprooted by storm wind, together
with overtopping and subsequent erosion resulting from inadequate
spillway capacity, could severely damage the embankment.

1

From Gannet Fleming Inspection/Evaluation Report dated August 20, 1998.
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2.6.2

Overtopping Potential
With spillway capacity less than 40 percent of estimated inflow generated
by a 100-yr. design storm, potential for dam overtopping is a reality.
Although use of the sluiceway and removal of stop-logs from the spillway
low-level outlet will increase estimated flood flow capacity, dam
overtopping is still a potential threat.

Elm Street Dam
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SECTION 3
3.0

ASSESSMENTS AND RECOMMENDATIONS
3.1

Assessments
In general, the overall condition of Elm Street Dam is fair. Dam conditions are
similar to those reported in the previous 1998 Inspection/Evaluation Report
prepared by Gannett Fleming, Inc.
Although recommended in the previous report, evergreen trees on the downstream
side of the dam crest have not been removed. Nor have trees and root systems
been removed from the upstream slope of the dam.

3.2

Studies and Analyses
Underwater inspection of the spillway and training walls, including stop logs,
should be performed.
Stability of the dam between spillway and office building should be analyzed.
A detailed hydrologic/hydraulic analysis to determine 2-, 10-, 25- and 100-yr.
storm water flow should be performed.
Operations and Maintenance Manual together with Emergency Action Plan
should be updated.

3.3

Yearly Recommendations
Inspection and maintenance should be continued on a regular basis to insure
unobstructed stream-flow, control of vegetative growth and integrity of spillway
stop-logs, together with the concrete piers which support stop-logs.
In the event of anticipated heavy stream flow, the sluiceway should be activated
and stop-logs in the low-level section of the spillway removed.

3.4

Recommendations, Maintenance and Minor Repairs
Remove trees and root systems from upstream slope of dam.
Replace spillway stop logs as necessary.
Replace gate in sluiceway under pumping station to insure availability of
sluiceway to serve as a low-level outlet.
Repair concrete stop-log sill at lower end of stilling basin.

3.5

Elm Street Dam
Kingston, MA
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Pending results of 3.2 Studies and Analyses.
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3.6

Alternatives
Not applicable.

3.7

Opinion of Probable Costs
Tree and root system removal:

$5,000

Repair concrete sill at lower end of stilling basin:

3,000

Underwater Inspection

2,000

Dam stability analysis

5,000

H/H analysis

1,000

EAP update

1,000
TOTAL:

Elm Street Dam
Kingston, MA
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FIGURES
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Photo 1 – Overview of Dam from Upstream

Photo 2 – Overview of Dam from Downstream
Elm Street Dam, Kingston, MA
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Photo 3 – Overview of Upstream Face from Right Abutment

Elm Street Dam, Kingston, MA
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Photo 4 – Overview of Upstream Face from Left Abutment

Photo 5 – Overview of Dam Crest from Right Abutment
Elm Street Dam, Kingston, MA
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Photo 6 – Overview of Dam Crest from Left Abutment

Photo 7 – Overview Downstream Face from Right Abutment
Elm Street Dam, Kingston, MA
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Photo 8 – Overview of Downstream Face from Left Abutment

Photo 9 – Overview of Spillway
Elm Street Dam, Kingston, MA
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Photo 10 – Overview of Training Walls

Elm Street Dam, Kingston, MA
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Photo 11 – Overview of Weir
Elm Street Dam, Kingston, MA
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Photo 12 – Overview of Stilling Basin

Elm Street Dam, Kingston, MA
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Photo 13 – Overview of Downstream Channel

Photo 14 – Sluiceway Outlet
Elm Street Dam, Kingston, MA
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Photo 15 – Sluiceway Inlet

Photo 16 – Overview of Reservoir
Elm Street Dam, Kingston, MA
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Photo 16 – Overview of Reservoir

Photo 16 – Overview of Reservoir
Elm Street Dam, Kingston, MA
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Photo 17 – Seepage from Wall between Fish Ladder and Bridge Abutment

Elm Street Dam, Kingston, MA
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Photo 18 – Tree Adjacent to Office Building

Elm Street Dam, Kingston, MA
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APPENDIX B
Inspection Checklist

Elm Street Dam
Kingston, MA

Date of Inspection: 26 April 2007

DAM SAFETY INSPECTION CHECKLIST
NAME OF DAM:
REGISTERED:

Elm Street Dam
YES

NO

STATE SIZE CLASSIFICATION:

Small

STATE ID #:

7-12-145-05

NID ID #:

MA 00395

STATE HAZARD CLASSIFICATION:

Class II

LOCATION INFORMATION
CITY/TOWN: Town of Kingston
Jones River at Elm Street

DAM LOCATION:
USGS QUAD.:

COUNTY: Plymouth
AKA NAME:

Plymouth

DRAINAGE BASIN:

LAT.:

Jones River

IMPOUNDMENT NAME(S):

41o 59' 27" N

LONG.: 700 44' 05" W

RIVER: Jones River

Jones River
GENERAL DAM INFORMATION

TYPE OF DAM:
PURPOSE OF DAM:
YEAR BUILT:

OVERALL LENGTH (FT):

Earth Embankment
Wildlife Habitat/Recreation
1886

STRUCTURAL HEIGHT (FT):

12

HYDRAULIC HEIGHT (FT):

200+

NORMAL POOL STORAGE (ACRE-FT):

30+

MAXIMUM POOL STORAGE (ACRE-FT):

42+

EL. NORMAL POOL (FT):

16+

EL. MAXIMUM POOL (FT):

18+

FOR INTERNAL MADCR USE ONLY
FOLLOW-UP INSPECTION REQUIRED:

YES

CONDITIONAL LETTER:

NO
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YES

NO

NAME OF DAM: Elm Street Dam

STATE ID #:
NID ID #:

7-12-145-05
MA 00395

INSPECTION SUMMARY
DATE OF INSPECTION:

DATE OF PREVIOUS INSPECTION:

April 26, 2007

August 20, 1998

TEMPERATURE/WEATHER: 50oF/Cool, Sunny

ARMY CORP PHASE I:

YES

NO

If YES, date

CONSULTANT: Amory Engineers, P.C.

PREVIOUS DCR PHASE I:

YES

NO

If YES, date August 20, 1998

BENCHMARK/DATUM:

USGS

OVERALL CONDITION:

FAIR

EL. POOL DURING INSP.:

16.5+

DATE OF LAST REHABILITATION:

1988

EL. TAILWATER DURING INSP.:

7+

PERSONS PRESENT AT INSPECTION
NAME

TITLE/POSITION
President

Walter Amory

REPRESENTING
Amory Engineers, P.C.

EVALUATION INFORMATION
E1) TYPE OF DESIGN

1

E8) LOW-LEVEL OUTLET COND.

4

E2) LEVEL OF MAINTENANCE

3

E9) SPILLWAY DESIGN FLOOD

1

E3) EMERGENCY ACTION PLAN

3

E10) GENERAL CONDITIONS

E4) EMBANKMENT SEEPAGE

3

E11) ESTIMATED REPAIR COST ($000) $17

E5) EMBANKMENT CONDITION

3

ROADWAY OVER CREST

YES

NO

E6) CONCRETE CONDITION

4

BRIDGE NEAR DAM

YES

NO

E7) LOW-LEVEL OUTLET CAP

3

SIGNATURE OF INSPECTING ENGINEER:
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NAME OF DAM: Elm Street Dam

OWNER: ORGANIZATION
NAME/TITLE
STREET
TOWN, STATE, ZIP
PHONE
FAX
EMAIL
OWNER TYPE

Town of Kingston
Kevin Donovan, Town Admin.
26 Evergreen Street
Kingston, MA 02364
781-585-0500
781-585-0534

PRIMARY SPILLWAY TYPE

Concrete stop-logs

SPILLWAY LENGTH (FT)

35 ft.

TYPE OF OUTLETS

NID ID #:

MA 00395

Kingston Water Department
Matt Darsch, Superintendent
23 Elm Street
Kingston, MA 02364
781-585-0504
781-582-2741
mjdarsch@comcast.net

Municipal

350

SPILLWAY CAPACITY (CFS)
AUX. SPILLWAY CAPACITY (CFS)

One

OUTLET(S) CAPACITY (CFS)
TOTAL DISCHARGE CAPACITY (CFS)

Sluiceway under pumping station

DRAINAGE AREA (SQ MI)

7-12-145-05

CARETAKER: ORGANIZATION
NAME/TITLE
STREET
TOWN, STATE, ZIP
PHONE
FAX
EMAIL

AUXILIARY SPILLWAY TYPE None
NUMBER OF OUTLETS

STATE ID #:

SPILLWAY DESIGN FLOOD (PERIOD/CFS)

17.7

HAS DAM BEEN BREACHED OR OVERTOPPED
FISH LADDER (LIST TYPE IF PRESENT)

350

YES

NO

Unknown

IF YES, PROVIDE DATE(S)

Concrete channel with series of concrete wiers.

DOES CREST SUPPORT PUBLIC ROAD?

YES

NO

IF YES, ROAD NAME:

PUBLIC BRIDGE WITHIN 50' OF DAM?

YES

NO

IF YES, ROAD/BRIDGE NAME:
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Elm Street
Elm Street Bridge

Embankment Crest

NAME OF DAM: Elm Street Dam
INSPECTION DATE:

April 26, 2007

STATE ID #:

7-12-145-05

NID ID #:

MA 00395

CREST

SURFACE TYPE
SURFACE CRACKING
SINKHOLES, ANIMAL BURROWS
VERTICAL ALIGNMENT (DEPRESSIONS)
HORIZONTAL ALIGNMENT
RUTS AND/OR PUDDLES
VEGETATION (PRESENCE/CONDITION)
ABUTMENT CONTACT

OBSERVATIONS

Pavement
None
None
None
Okay
None
Brush/small trees adjacent to roadway
Okay

ADDITIONAL COMMENTS:
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REPAIR

CONDITION

MONITOR

AREA
INSPECTED

NO ACTION

EMBANKMENT

X

Downstream Side

NAME OF DAM: Elm Street Dam

STATE ID #:

7-12-145-05

INSPECTION DATE:

NID ID #:

MA 00395

April 26, 2007

D/S
SLOPE

WET AREAS (NO FLOW)
SEEPAGE
SLIDE, SLOUGH, SCARP
EMB.-ABUTMENT CONTACT
SINKHOLE/ANIMAL BURROWS
EROSION
UNUSUAL MOVEMENT
VEGETATION (PRESENCE/CONDITION)

OBSERVATIONS

Between fish ladder and office building
Through stone wall between fish ladder and Elm Street bridge abutment
None
Okay
None
None
None
One large tree adjacent to south wall of downstream channel. Evergreen tree
adjacent to office building should be removed.

ADDITIONAL COMMENTS:
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REPAIR

CONDITION

MONITOR

AREA
INSPECTED

NO ACTION

EMBANKMENT

X
X

X

Upstream side

NAME OF DAM: Elm Street Dam
INSPECTION DATE:

April 26, 2007

STATE ID #:

7-12-145-05

NID ID #:

MA 00395

U/S
SLOPE

SLIDE, SLOUGH, SCARP
SLOPE PROTECTION TYPE AND COND.
SINKHOLE/ANIMAL BURROWS
EMB.-ABUTMENT CONTACT
EROSION
UNUSUAL MOVEMENT
VEGETATION (PRESENCE/CONDITION)

OBSERVATIONS

None
Gabion wall at top of slope
None observed
Okay
Minor
None
Brush and small trees

ADDITIONAL COMMENTS:
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REPAIR

CONDITION

MONITOR

AREA
INSPECTED

NO ACTION

EMBANKMENT

X

Instrumentation

NAME OF DAM: Elm Street Dam
INSPECTION DATE:

April 26, 2007

STATE ID #:

7-12-145-05

NID ID #:

MA 00395

INSTR.

PIEZOMETERS
OBSERVATION WELLS
STAFF GAGE AND RECORDER
WEIRS
INCLINOMETERS
SURVEY MONUMENTS
DRAINS
FREQUENCY OF READINGS
LOCATION OF READINGS

OBSERVATIONS

No
No
No
No
No
USGS monument adjacent to left training wall
No

ADDITIONAL COMMENTS:
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REPAIR

CONDITION

MONITOR

AREA
INSPECTED

NO ACTION

EMBANKMENT

Masonry Walls

NAME OF DAM: Elm Street Dam
INSPECTION DATE:

April 26, 2007

STATE ID #:

7-12-145-05

NID ID #:

MA 00395

D/S
WALLS

WALL TYPE
WALL ALIGNMENT
WALL CONDITION
HEIGHT: TOP OF WALL TO MUDLINE
SEEPAGE OR LEAKAGE
ABUTMENT CONTACT
EROSION/SINKHOLES BEHIND WALL
ANIMAL BURROWS
UNUSUAL MOVEMENT
WET AREAS AT TOE OF WALL

OBSERVATIONS

Dry stone
Okay
Okay
min: 7 ft.
Yes
Okay
None
None
None
Yes

max: 9 ft.

avg: 8 ft.
X

X

ADDITIONAL COMMENTS:
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REPAIR

CONDITION

MONITOR

AREA
INSPECTED

NO ACTION

UPSTREAM AND/OR DOWNSTREAM MASONRY WALLS

Downstream Area

NAME OF DAM: Elm Street Dam

STAE ID #:

7-12-145-05

INSPECTION DATE:

NID ID #:

MA 00395

April 26, 2007

D/S
AREA

OBSERVATIONS

ABUTMENT LEAKAGE
FOUNDATION SEEPAGE
SLIDE,SLOUGH,SCARP
WEIRS
DRAINAGE SYSTEM
INSTRUMENTATION
VEGETATION
ACCESSIBILITY

None
None
None
Poor (at lower end of stilling basin)

DOWNSTREAM HAZARD DESCRIPTION

Pumping Station and two other buildings downstream

DATE OF LAST EAP UPDATE

1988

Okay
Okay

ADDITIONAL COMMENTS:

Page 9

REPAIR

CONDITION

MONITOR

AREA
INSPECTED

NO ACTION

DOWNSTREAM AREA

x

Misc.

NAME OF DAM: Elm Street Dam

STATE ID #:

7-12-145-05

INSPECTION DATE:

NID ID #:

MA 00395

April 26, 2007

MISCELLANEOUS
AREA
INSPECTED

MISC.

CONDITION

RESERVOIR DEPTH (AVG)
RESERVOIR SHORELINE
RESERVOIR SLOPES
ACCESS ROADS
SECURITY DEVICES
VANDALISM OR TRESPASS
AVAILABILITY OF PLANS
AVAILABILITY OF DESIGN CALCS
AVAILABILITY OF EAP/LAST UPDATE
AVAILABILITY OF O&M MANUAL
CARETAKER/OWNER AVAILABLE
CONFINED SPACE ENTRY REQUIRED

OBSERVATIONS

Unknown
Gentle to moderate
Elm Street
None
YES:
YES:
YES:
YES:
YES:
YES:
YES:

ADDITIONAL COMMENTS:
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NO:
NO:
NO:
NO:
NO:
NO:
NO:

WHAT:
DATE:
DATE:
DATE: 1988
DATE: 1988
DATE:
PURPOSE: Access to sluiceway

Primary Spillway

NAME OF DAM: Elm Street Dam
INSPECTION DATE:

April 26, 2007

STATE ID #:

7-12-145-05

NID ID #:

MA 00395

SPILLWAY

SPILLWAY TYPE
WEIR TYPE
SPILLWAY CONDITION
TRAINING WALLS
SPILLWAY CONTROLS AND CONDITION
UNUSUAL MOVEMENT
APPROACH AREA
DISCHARGE AREA
DEBRIS
WATER LEVEL AT TIME OF INSPECTION

OBSERVATIONS

Partially controlled stop-log weir and partially uncontrolled
Wooden stop-logs
Fair
Fair
No
Stable
Stable
No
At spillway crest El. 16.5+

ADDITIONAL COMMENTS:
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REPAIR

CONDITION

MONITOR

AREA
INSPECTED

NO ACTION

PRIMARY SPILLWAY

X
X
X

Auxiliary Spillway

NAME OF DAM: Elm Street Dam
INSPECTION DATE:

April 26, 2007

STATE ID #:

7-12-145-05

NID ID #:

MA 00395

SPILLWAY

SPILLWAY TYPE
WEIR TYPE
SPILLWAY CONDITION
TRAINING WALLS
SPILLWAY CONTROLS AND CONDITION
UNUSUAL MOVEMENT
APPROACH AREA
DISCHARGE AREA
DEBRIS
WATER LEVEL AT TIME OF INSPECTION

OBSERVATIONS

No auxiliary spillway

ADDITIONAL COMMENTS:
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REPAIR

CONDITION

MONITOR

AREA
INSPECTED

NO ACTION

AUXILIARY SPILLWAY

Outlet Works

NAME OF DAM: Elm Street Dam
INSPECTION DATE:

April 26, 2007

STATE ID #:

7-12-145-05

NID ID #:

MA 00395

OUTLET
WORKS

TYPE
INTAKE STRUCTURE
TRASHRACK
PRIMARY CLOSURE
SECONDARY CLOSURE
CONDUIT
OUTLET STRUCTURE/HEADWALL
EROSION ALONG TOE OF DAM
SEEPAGE/LEAKAGE
DEBRIS/BLOCKAGE
UNUSUAL MOVEMENT
DOWNSTREAM AREA

OBSERVATIONS

REPAIR

CONDITION

MONITOR

AREA
INSPECTED

NO ACTION

OUTLET WORKS

Sluiceway under pumping station
Okay
Sluiceway slide gate
Stop-logs in spillway
Unknown
Okay
No
None
No
None
Okay

MISCELLANEOUS

ADDITIONAL COMMENTS:
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X
X

APPENDIX C
Previous Reports and References

Elm Street Dam
Kingston, MA

Date of Inspection: 26 April 2007

PREVIOUS REPORTS AND REFERENCES

The following Inspection/Evaluation reports were located during the file review:

Elm Street Dam
Kingston, MA

•

Gannett Fleming, Inc. report dated October 13, 1998 based on August 20,
1998 DEM Office of Dam Safety Inspection.

•

Lee Pare & Associates, Inc. report based on August 16, 1987 inspection.

Date of Inspection: 26 April 2007

APPENDIX D
Definitions

Elm Street Dam
Kingston, MA

Date of Inspection: 26 April 2007

COMMON DAM SAFETY DEFINITIONS

For a comprehensive list of dam engineering terminology and definitions refer to 302 CMR
10.00 Dam Safety, or other reference published by FERC, Dept. of the Interior Bureau of
Reclamation, or FEMA. Please note should discrepancies between definitions exist, those
definitions included within 302 CMR 10.00 govern for dams located within the Commonwealth
of Massachusetts.

Orientation
Upstream – Shall mean the side of the dam that borders the impoundment.
Downstream – Shall mean the high side of the dam, the side opposite the upstream side.
Right – Shall mean the area to the right when looking in the downstream direction.
Left – Shall mean the area to the left when looking in the downstream direction.

Dam Components
Dam – Shall mean any artificial barrier, including appurtenant works, which impounds or diverts
water.
Embankment – Shall mean the fill material, usually earth or rock, placed with sloping sides, such
that it forms a permanent barrier that impounds water.
Crest – Shall mean the top of the dam, usually provides a road or path across the dam.
Abutment – Shall mean that part of the valley side against which a dam is constructed. An
artificial abutment is sometimes constructed as a concrete gravity section, to take the thrust of an
arch dam where there is no suitable natural abutment.
Appurtenant Works – Shall mean structures, either in dams or separate therefrom, including but
not limited to, spillways; reservoirs and their rims; low-level outlet works; and water conduits
including tunnels, pipelines or penstocks, either through the dams or their abutments.
Spillway – Shall mean a structure over or through which water flows are discharged. If gates or
boards control the flow, it is a controlled spillway; if the fixed elevation of the spillway crest
controls the level of the impoundment, it is an uncontrolled spillway.

Elm Street Dam
Kingston, MA

1

Date of Inspection: 26 April 2007

Size Classification
(As listed in Commonwealth of Massachusetts, 302 CMR 10.00 Dam Safety)
Large – Structure with a height greater than 40 feet or a storage capacity greater than 1,000
acre-feet.
Intermediate – Structure with a height between 15 and 40 feet or a storage capacity of 50 to
1,000 acre-feet.
Small – Structure with a height between 6 and 15 and a storage capacity of 15 to 50 acre-feet.
Non-Jurisdictional – Structure less than 6 feet in height or having a storage capacity of less than
15 acre-feet.

Hazard Classification
(As listed in Commonwealth of Massachusetts, 302 CMR 10.00 Dam Safety)
High Hazard (Class I) – Shall mean dams located where failure will likely cause loss of life and
serious damage to home(s), industrial or commercial facilities, important public utilities, main
highway(s) or railroad(s).
Significant Hazard (Class II) – Shall mean dams located where failure may cause loss of life and
damage to home(s), industrial or commercial facilities, secondary highway(s), or cause the
interruption of the use of service or relatively important facilities.
Low Hazard (Class III) – Dams located where failure may cause minimal property damage to
others. Loss of live is not expected.

General
EAP (Emergency Action Plan) – Shall mean a predetermined plan of action to be taken to reduce
the potential of property damage and/or loss of life in an area affected by an impending dam
break.
O&M Manual (Operation and Maintenance Manual) – Document identifying routine
maintenance and operational procedures under normal and storm conditions.
Normal Pool – Shall mean the elevation of the impoundment during normal operating conditions.
Acre-Foot – Shall mean a unit of volumetric measure that would cover one acre to a depth of one
foot. It is equal to 43,560 cubic feet. One million U.S. gallons = 3.068 acre-feet.
Height of Dam – Shall mean the vertical distance from the lowest portion of the natural ground,
including any stream channel, along the downstream toe of the dam to the crest of the dam.

Elm Street Dam
Kingston, MA
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Date of Inspection: 26 April 2007

Spillway Design Flood (SDF) – Shall mean the flood used in the design of a dam and its
appurtenant works, particularly for sizing the spillway and outlet works, and for determining
maximum temporary storage and height of dam requirements.

Condition Rating
Unsafe – Major structural, operational and maintenance deficiencies exist under normal
operating conditions.
Poor – Significant structural, operation and maintenance deficiencies are clearly recognized for
normal loading conditions.
Fair – Significant operation and maintenance deficiencies, no structural deficiencies. Potential
deficiencies exist under unusual loading conditions that may realistically occur. Can be used
when uncertainties exist as to critical parameters.
Satisfactory – Minor operation and maintenance deficiencies. Infrequent hydrologic events
would probably result in deficiencies.
Good – No existing or potential deficiencies recognized. Safe performance is expected under all
loading conditions including SDF.

Elm Street Dam
Kingston, MA
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Date of Inspection: 26 April 2007

APPENDIX E
Operation and Maintenance Manual
Emergency Plan

Elm Street Dam
Kingston, MA

Date of Inspection: 26 April 2007

OPERATION AND MAINTENANCE MANUAL

Annual Inspection
The following items will be inspected annually:
•

Trash Bars
Check for missing or rotted bars and replace as needed.

•

Wooden Gate
Pull gate and inspect for integrity of wood, fittings and cement track.

•

Lifting Mechanism
When pulling gate, check to see if beam warps, twists, or bends when pressure is applied.

•

Flash Board
Check to see if any flashboards are rotted. If so, replace.
Check to see if flashboards are tight; i.e., no water flowing between boards.

•

Vegetated Growth
Cut vegetated growth on the upstream and downstream sides of the dam.

Weekly Inspection
The following items will be inspected weekly:
•
•

Clean Trash Rack weekly or more, if needed.
Remove any floating debris collecting on dam.

Daily Inspection
The following items will be inspected daily:
•

Check water level over dam; if excessive, pull necessary flashboards to bring water to
desired level.

•

Check weather reports for heavy rain storms and make necessary adjustments to
flashboards as needed, especially in the Spring.

EMERGENCY PLAN

In order to prevent a flooding problem at the Elm Street Dam, the upstream owners of dams
with mechanisms to increase the flow of water downstream should notify the Water Department
before they change the flow. This will enable the Water Department to remove the necessary
flashboards and/or wooden gate to accommodate the increase in flow. Please see the attached
list of dam owners with contact persons and telephone numbers.

In the event that the Elm Street Dam is topped or the Water Department increases the flow
downstream by pulling flashboards and/or wooden gate, the inhabitants downstream of the Elm
Street Dam will be notified by the Water Department. Please see the attached list of names,
addresses and telephone number of the downstream inhabitants.

UPSTREAM DAM OWNERS

•

Rosalin V. Voshell, RFD #4, Plymouth, MA 02360

•

Roger Correira, 57 Wapping Road, Kingston, MA 02364

•

Ty Jokinere, 9 Pine Street, Duxbury, MA 02332

•

Gerald Kelleher, 92 Meadow Lane, Brockton, MA 02401

•

Lyon Carter, 65 Bishop’s Highway, Kingston, MA 02364

•

City of Brockton, DPW – Water Division, Brockton, MA 02401

•

Jones River Industrial Park, 20 Wapping Road, Kingston, MA 02364

DOWNSTREAM INHABITANTS

Kingston Water Department, Elm Street, Kingston, MA

781-585-4564

Coughlin & Coughlin, Elm Street, Kingston, MA

781-585-6311

Paul Sullivan, 1 Waterlot Lane, Kingston, MA

781-585-8777

Mary Boutin, 17 Hillcrest Road, Kingston, MA

781-585-4979

Oliver Delaney, 3 Brook Street, Kingston, MA

781-585-8608

Muriel Heath, 7 Brook Street, Kingston, MA

781-585-9629

Albert Heath, 9 Brook Street, Kingston, MA

781-585-4003

John Hennessy, 171 Main Street, Kingston, MA

781-585-6495

ELM STREET DAM
SITE RECONNAISSANCE REPORT
Appendix C Hydrogeneration Facility Feasibility
February 3, 2015

Appendix C HYDROGENERATION FACILITY FEASIBILITY

FEASIBILITY STUDY
OF THE
PROPOSED HYDROGENERATION FACILITY
AT THE
KINGSTON WATER DEPARTMENT DAM
KINGSTON, MASSACHUSETTS
August 2009

Prepared by:
FAY ENGINEERING SERVICES
P.O. BOX 624
THORNDIKE, MA. 01079
Phone 1-413-427-2665
Fax 1-413-283-4741
E-mail: wfay@frenchriverland.com

TABLE OF CONTENTS

I) Executive Summary

2

II) Introduction

3

III) Project Description and Site Visit

4

IV) Power Production Analysis

18

V) Permitting and Licensing

25

VI) Environmental Considerations

26

VII) Site Rehabilitation and Cost Estimate

28

VIII) Economics

31

IX) Conclusions

39

Appendices

40

Appendix #1: Main Analysis Proformas
Appendix #2: Electric Bills
Appendix #3: ISO-NE, SE Massachusetts grid, Average Dump Power Rate 3-2003
to 4-2009
Appendix #4: China Mills Case Law (FERC Non-Jurisdictional Determination Test
Case)

1

I) Executive Summary:
The existing hydro facilities, of the Town of Kingston, were visited and
inspected. Field data collected included differential elevations and taped dimensions of
appurtenant structures. Also, a photo essay was made of the existing hydro equipment.
A detailed, computerized, daily model was used to predict electrical production
at the Kingston Water Department Hydro Site for the existing hydroelectric turbine. The
period of record, 1967 to 2007, was used for this model. Since a USGS Gauge is located
approximately 100 feet downstream of the project, direct flows from the gage were used
in the model.
The average annual historic gross electrical production of the site, for 1967 to
2007 was approximately 126,400KWh for the existing 36 kW turbine.
A detailed cost analysis was performed to determine the cost of completely
rebuilding the existing hydraulic turbine located in the cellar of the Kinston Water
Department building. The cost to rebuild the turbine, to install a generator, to install the
control system, to obtain a FERC License, and to interconnect the power station to the
electric grid is $295,000.00. Without FERC licensing the project costs are $175,000.00.
Assuming that the Kingston Water Department does not need a FERC license
and a LORI grant is available from the Massachusetts Technology Collaborative, to
subsidize the project costs, the project appears to be a fair investment. An internal rate
of return of 12% based on a 20 year period and a simple payback of 7.2 years was
realized from this project. If a non-jurisdictional status cannot be obtained from FERC,
or a grant is not obtainable, then the project is not financially feasible.
The project is significantly more economically feasible if the ISO dump power
sales rate increases. If the ISO dump power sales rate is increased from $0.06265/KWh
to $0.08/ kWh, the project is significantly more economically feasible with an internal
rate of return increasing from 12% to 17% and the simple payback period decreasing
from 7.2 years to 5.5 years. Also if the project costs were $210,000.00 or 20% above
2

the quoted cost of $175,000.00, it was found that the project was still economically
feasible with an internal rate of return of 9% and a simple payback period of 9.1 years.

The project will probably come under heavy criticism from local, state and,
federal environmental agencies due to value of the project as a riverine environment and
the location of the important migratory fishway next to the project power house. The
environmental issues surrounding the project will have to be completely reviewed by the
Town of Kingston before proceeding.
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II) Introduction:

The production analysis is based upon a detailed, daily, production model of the site. It
utilizes 40 years of United States Geological Survey's (USGS) stream flow data (1967 to
2007) from the USGS gauging station at Kingston, Massachusetts. This gauge is located
approximately 100 feet downstream of the Kingston Water Department Dam, on the
Jones River. Therefore, the USGS gage data can be used directly in the model without
drainage area modification factors.

Gage # 01105870 is located on the left bank, 1.5 river miles upstream of the Jones
River’s confluence with Plymouth harbor. The drainage area at the gage is 19.8 square
miles. The average discharge for forty years is 32 cubic feet per second (cfs).

The recorded daily average flows at the gage can be used to construct a matrix of flows
for the period of record. This data can be input into a computerized production model to
accurately predict the sites annual electrical production.
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III) Project Description and Site Visit:

An inspection of the retired hydro generating facilities was made on Friday,
October 24th, 2008. The weather was warm and sunny. Present at the inspection were
Messrs Kenneth Smith P.E., Ian Smith, Marshall Smith and William Fay P.E.

1) Infrastructure:

The hydro facilities are housed in the basement of the Town of Kingston’s Water
Department. They are located on the Jones River, at 22 Elm Street, Kingston, MA. The
facility is managed by, Mr. Matthew J. Darsch, Superintendent. It was originally
installed in 1884 to pump water for the municipal distribution system. The pumps were
discontinued in the 1950s when municipal, deep, artesian, wells were installed. The
Victorian era building is composed of a brick and wooden shingled exterior with a slate
roof.

Photograph One: Kingston Water Department, brick front
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Photograph Two: Kingston Water Department, wooden side
Adjacent and integral to the Water Department building is a small concrete
gravity dam that spans the Jones River. The dam is approximately 42 feet long by 11
feet high. It creates a minor impoundment called the Elm Street Pond. Two 30-inch wide
buttresses that are 72 inches apart frame the center of the dam. The buttresses contain a
low-level stop log structure. The stop logs can be removed to drain the pond and to
create additional discharge capacity for storm flows. A concrete catwalk connects the
top of the buttresses. This allows access from the building to pull the stop logs. The
primary spillway is located to the right of the buttresses. It is 23.1 feet long. A third
spillway section is located to the left of the buttresses and is 7.5 feet long. The combined
spillway overflow length is 36.6 feet.
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Photograph Three: Concrete gravity dam with buttresses and three weir sections
The right abutment contains the Daniel Carey Walker, Memorial, Alaskan Steep
Pass, fish ladder. It was originally constructed in 1938. It was reconstructed in 2001 and
is in excellent shape. It is estimated that approximately 5 cfs passes down the ladder.
The left abutment is, effectively, the basement of the pumping station.
After passing beneath the Elm Street Bridge, the water flows to a forebay,
located in the west wall of the basement. A trap door in the front floor of the building
allows access to the trash racks for cleaning. The trash racks are a clever design
incorporating 2-inch diameter pipes with one-inch spacing. The hydraulic losses for this
design are minimal due to the excellent entrance and exit loss coefficients.

Photograph Four: Fore bay entrance
7

Photograph Five: Two-inch pipe trash rack system

Downstream of the racks is located a small wooden drop gate. The gate leads to a short,
60-inch penstock that terminates, on the downstream side of the forebay wall, into a
boilerplate pressure casing. The horizontal turbine located inside the pressure casing
discharges into a quarter turn elbow. The elbow turns the discharge flow into a conical
draft tube. The draft tube hangs into the tail water pool. A long tailrace conducts the
flow, through the length of the basement, back into the Jones River.

Photograph Six: Intake chamber. Downstream of closed headgate. Wooden
gate is on the left. The penstock entrance is located to the right.
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Photograph Seven: View of wooden headgate looking up the penstock. This
photograph was taken from inside the pressure case.

Photograph Eight: External view of pressure case that contains the horizontal
shaft, James Leffel, Type “Samson”, Francis turbine. The turbine discharges
through the side wall of the pressure case into the 90-degree elbow that directs
the water vertically down through the draft tube into the discharge pit and on
into the tailrace.
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Photograph Nine: A view of the tailrace, beneath the building, formed by the
building walls. The blue tarp was hung at the end of the raceway, to keep cold
air and birds, from entering beneath the building.

Photograph Ten: The end of the tailrace viewed from the outside of the
building. The USGS Gauge is located just behind the photographer.
Two unique features are located at this project. One is the USGS gauge located
immediately downstream of the project at the end of the tailrace. This feature means that
the USGS has created a federally calibrated tail water-rating curve for the proposed
project. It also means the actual daily flows that would have gone through the project,
for this very location, are readily available. This allows the computerized production
model to predict highly accurate estimates of annual generation.
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Photograph Eleven: USGS Gauge No. 01105870, Jones River at Kingston, MA,
period of record 1967 to 2007, drainage area= 15.7 square miles, mean annual
flow for period of record= 34 cfs.
The second unique feature is the installation of a second, small, weir that is located,
across the Jones River, at the end of the building. This weir was installed to prevent fish
from being entrapped at the base of the dam. Because of the weir, the fish are directed to
the base of the fish ladder.

Photograph Eleven: Small weir located at end of fish ladder to prevent fish
entrapment at the toe of the dam.
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2) Inspection
The turbine room is located in the basement of the Water Department. It is
accessed through a wooden trap door located in a ground level storage room. The trash
racks are located along the front wall of this storage room. A side door leads onto a
catwalk that partially spans the top of the spillway. A set of wooden stairs descends to
the lower level. The wooden catwalk that allowed access around the turbine pressure
case has rotted and is in dangerous condition. Wrenches were used to remove the access
manholes located on the top of the pressure casing and the side of the draft elbow. The
turbine gate case and runner were photographed, measured and identified. The main
shaft diameter was measured. The radial shaft bearings were inspected. An ultrasonic
thickness gauge was used to measure the thickness of the penstock, pressure case and
runner blade. The wicket gate operating mechanism was inspected. A series of
inspection photographs were taken to document the equipment condition.

3) Discussion:
It was evident from the composition and color of the paint that the unit was
probably a James Leffel machine. Leffel used bright red, lead paint. Rodney Hunt used a
distinctive orange (chosen because they were located in Orange, Massachusetts) while
Holyoke, Hercules and S. Morgan Smith units were usually black.

Photograph Twelve: Pressure casing. Note James Leffel red paint and two access
manholes. One on top of the pressure case and one on the side of the draft tube
elbow.
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The location and position of the governor shaft indicated a wicket gate machine.
When the governor shaft is parallel to the main shaft, as this one is, the machine is a
wicket gate turbine. When the governor shaft projects sideways out of the tank and at 90
degrees to the main shaft it is indicative of a cylinder gate machine.

Main Shaft

Governor Shaft

Photograph Thirteen: Notice that the main shaft and governor shafts are
parallel. This indicates a wicket gate machine.
Once we removed the manhole cover on top of the pressure case we could see an
old style wicket gate case. The gates are actuated by a spider mechanism from a ring
located on a hub at the main shaft. Only two turbine manufacturers used this distinctive
spider mechanism, James Leffel and Rodney Hunt’s Samson turbine.

Photograph Fourteen: Old style wicket gate case with
spider operating mechanism
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The two manufacturers had two distinctly different turbine runners. The James
Leffel Samson machine has a distinctive two-part flow design. The inlet blades of the
runner have a top and bottom section. The exit blades have a distinctive inner circle that
surrounds the shaft. The Rodney Hunt runner is a standard Francis design and does not
have the two inlet/outlet section design. In order to positively identify the manufacturer,
and confirmed it was a normal Francis runner, we tried to open the wicket gates. We
could not open them. We then removed the manhole cover on the draft tube. We were
able to observe the discharge end of the runner. It did have the Leffel Samson turbine’s
distinctive two-part discharge. This confirmed that it was a James Leffel “Samson”
turbine.

Photograph Fifteen: Kingston turbine runner. Note distinctive ring around
turbine shaft.

Figure Sixteen: One of our reconditioned Leffel, Samson runners in our
warehouse. Note the distinctive ring around the turbine shaft. Usually the
shaft is projecting out of a solid cast iron boss.
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We used an ultrasonic thickness gauge to determine various metal thicknesses.
There was too much fouling of the metal surfaces to get an accurate thickness. Direct
observation determined that the skin of the pressure case and the draft tube need
replacement. The bearings need to be checked. The turbine needs to be rebuilt. A new
drive system needs to be designed. A generator and control package needs to be
installed.

We have rebuilt numerous turbines that appeared to be in worse condition then
this one. The cast iron parts survive fairly well. All the steel hardware, including the
wicket gate axles, gate operating pins, spiders, governor shaft and turbine main shaft
need to be replaced. The thick orange material is iron bacteria and can be readily
removed with sand blasting. When we recondition a runner, we usually cut the turbine
shaft off flush with the top of the runner and bore the remains of the shaft out on our 60”
Bullard vertical turret lathe. An alternative is to press the shaft out in a large hydraulic
press. This method usually cracks the blades or the runner’s cast iron bore and is not
recommended. The smaller, cast iron parts we replace. We carefully sandblast the best
specimen. We smooth it with bondo and we drop it off at either the Royalston Arts
Foundry (Jeff Bronnes, 978-249-8847) in Royalston, MA, for bronze castings or to the
Nashua Foundry (Peter Lyons, 603-882-4811 in Nashusa, N.H., for iron castings.
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Photograph Fifteen: James Leffel “Samson” Turbine
From the inspector’s extensive experience rebuilding hydroelectric plant, it was
determined that it was a James Leffel, modified, McCormick runner, residing in a old
style, spider type, gate case. The runner discharge diameter was measured across the
inside of the draft tube. It was 30 inches in diameter.

A check on www.frenchriverland.com on the James Leffel sidebar produced the
correct power tables. This turbine produces 49.1 horsepower while consuming 59.4
cubic feet per second and runs at 163 rpm when at 9 feet of differential head.
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Table One: Power table for James Leffel Samson Turbines
We replaced the manhole covers. We found a small hole in the storage room
floorboards. We dropped the tape through the hole and measured the distance from the
floor to the static tail water. We repeated this measurement at the trash racks from the
floor to the headwater. We measured 9.4 feet of gross head.
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IV) Power Production Analysis:
The drainage area of a river station is that area bounded by the drainage divide.
The divide is that line which defines the direction a drop of rainwater will flow. If the
drop falls on one side of the divide it flows to the river. If the drop falls on the other side
it flows away from the river into the next river basin. The divide is usually the tops of
the surrounding hills. Such a drainage area can be defined for the USGS gage for the
Jones River at Kingston, Massachusetts (19.8 square miles total area, 15.7 contributing
drainage area due to public water supply withdrawals). The USGS gage is located
directly downstream of the dam, with no contributing drainage area between the two.
Therefore, the flow at the gage can be considered the flow at the dam, with no
modification factors. This means there is no uncertainty about the gages correlation of
flow with the flow at the dam. The drainage area of the Kingston Water Department
Dam was also measured with a digitalized USGS Mapping program called Topo-Scout
to obtain an independent analysis of the projects drainage area.

Figure Seventeen: Drainage Area of the Kingston Water Department Dam
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Figure Eighteen is a graph of the average river flow at The Kingston Water Department
Dam for each year of the period of record 1967 to 2007. The average flow of the Jones
River for this period was 34 cfs.
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Figure Eighteen: Average Annual Flows

Figure Nineteen depicts the mean monthly flows at the gauge for the period of
record.
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Figure Nineteen: Average Monthly Flows
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Figures Twenty and Twenty One demonstrate the minimum and maximum extremes
of the Jones River for each year of the period of record.
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Figure Twenty: Minimum Annual Flows
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Figure Twenty-One: Maximum Annual Flows
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Figure Twenty Two is a flow duration curve for the Kingston Water Department Dam.
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Figure Twenty-Two: Flow Duration Curve
The production model was prepared on an Excel spreadsheet, which was
running on a Lenovo notebook. The notebook's memory has been expanded to 50.0
gigabytes to provide for the size of the model.
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Figure Twenty Three: Tailwater Elevation Curve

Figure Twenty Four: Head Water Elevation Curve
The model assumes that the USGS flow is correct and is the independent
variable. It is used, unmodified from the USGS gage located below the dam. All river
flows up to the hydraulic capacity of the turbine and fish ladder were assumed to not
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increase the headwater elevation. For flows greater then the hydraulic capacity, the weir
equation was back solved for the rise in headwater elevation. The tailwater elevation
was determined from the stage discharge values of the USGS gauge, which is located in
the station’s tailrace. A table of the total head acting on the turbine for different river
flows was extrapolated from the above stated head conditions. This was done for all
recorded river flows at the project.

Figure Twenty Five: Acting Head Curve
An efficiency curve for the turbine was obtained from the Leffel Sampson
turbine catalogue and slightly modified to take into account usage wear of the runner
and gate case, generator losses, and transmission losses.
Based on the net head and flow passing through the turbines, an excel lookup
table of turbine efficiencies was entered. The daily production was then determined
from the product of the flow, head, efficiencies, and 24 hours per day divided by 11.81
to get kilowatt-hours. The model’s estimate of the average production of The Kingston
Water Dam, for the period of record is 126,400 KWh/year.
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There does appear to be an increasing trend in the annual average flow rates, the
annual low flow rate, and the average annual production for the period of record. This
is most likely caused by cyclic fluctuations in the annual precipitation and
development. The drainage area of the Jones River has seen an increase in the total
area of the river’s drainage area that has been developed. Development usually causes
increased runoff rates to riverine systems and decreased infiltration into the
groundwater system. The increasing trend has been ignored in this model to produce
more conservative estimates. This was reasoned because if the increase is due to a
natural hydrologic fluctuation, it is more than likely to decrease at some point in the
future.
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Figure Twenty Six: Estimated Annual Production for 1967-2007
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V) Permitting and Licensing:
A FERC license is required to construct, operate, and maintain a non-federal
hydroelectric project that:

1) Occupy federal public lands or federal reservations
2) Are located on navigable streams
3) Use surplus water or water power from a federal government dam
4) Were constructed after August 26, 1935 and are located on a non-navigable
stream that affects the interests of interstate or foreign commerce (including
providing power to an interstate power grid).

Historically, FERC did not have jurisdiction over projects that were constructed
prior to August 26th, 1935 and had been in continuous operation since construction. This
was re-affirmed in a momentous court decision in 1990, China Mills versus FERC.

It is my belief that the Kingston Water Department may need a FERC license. It is
evident that the equipment was installed prior to 1920, it was in continuous operation
into the 1960s and it was kept in the cellar of the water department building until such
time that it was economical to re-start. However, there has been a hiatus in operations
for over 40 years and the turbine was never attached to an electric generator. It is the
responsibility of anyone proposing to produce hydroelectricity to file with FERC a
Declaration of Intention (free) and FERC will then determine jurisdiction. Please see
www.ferc.gov for more information.

The text of the China Mills versus FERC proceeding is important enough to include
in this report as Appendix five.

Local permits for construction of a project in wetlands or riverine habitat must be
obtained. These permits are applied through the local conservation commission and the
Massachusetts Department of Environmental Protection. The permits can take up to 120
days and up to $4,000.00 to apply for depending on the project.
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VI) Environmental Considerations:
The Kingston Water Department site has some unique environmental issues. The
major environmental concerns, with hydropower rehabilitation, are fish passage around
the site, fish entrapment on the trash racks, and fish mortality caused by passage through
the turbine. Ironically, the recent reconstruction of the Daniel Carey Walker, Memorial,
Alaskan Steep Pass, Fish Ladder should have alleviated these concerns. It does not.

It would appear that the upstream passage concern has been addressed.
Unfortunately, although a small, barrier weir prevents the fish from swimming pass the
entrance to the fish ladder and being trapped at the toe of the dam, as soon as the station
is re-commissioned, they will swim up the tailrace. They will hang around in the highly
oxygenated water, discharging from the turbine draft tube and be trapped in the turbine
discharge pit. In addition, during the downstream migration, the fish will want to
congregate at the trash rack structure and look for a way to swim down the penstock.

Fish are motivated, in their migratory instincts, by velocity fields. They tend to
follow the higher velocity water. In order to prevent entrapment in the discharge pit,
either the tailrace velocities need to be minimized and/or screens should be installed, to
prevent the fish from swimming up the tailrace. It may be necessary to install an
additional pipe to conduct water from the impoundment to the base of the fish ladder.
This would create an attractant velocity to encourage the fish to enter the ladder. In order
to prevent entrapment on the trash racks, during downstream migration, bypass pipes
need to be installed on either side of the racks. These pipes need to be designed to
produce moderate velocities to attract the fish and pass them downstream. It is very
important to use smooth walled pipe such as plastic and have a deep pool at the
downstream end. The pool cushions the fall of the fish and prevents damage to their
scales.
The recently reconstructed fish ladder has partially, ameliorated this obstacle to
migration. However, each fish ladder is not 100 % efficient. Some fish can’t locate the
fish ladder or are too weak to climb the ladder and never reach their spawning grounds.
The re-habilitation of the hydro facility will require a FERC license. The license will
require that the efficacy of the existing fish passage be non-impacted. It may be that the
present value of the cash flow, for the life of the project, is so diminished, by the cost of
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the additional fish passage improvements, the cost of the FERC license and the
reduction in turbine through flows, as water that could be used by the turbine is passed
around it, that the project will not be economical.
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VII) Site Rehabilitation and Cost Estimate
The production model utilizes the existing, 36 kW Leffel Sampson turbine
located in the basement of the Kingston Water Department. Fay Engineering Services
sister companies, French River Land Company and Swift River Hydro Company have
rebuilt many turbines of this type and age.

See www.frenchriverland.com and

www.swiftriverhydro.com for photos and descriptions of other hydraulic turbines we
have rebuilt. The rebuilt turbine will approach the efficiencies of a replacement crossflow turbine or a tubular Kaplan turbine. Also once rebuilt, the James Leffel Samson
turbine will be very reliable.

The Leffel Sampson machine can be rebuilt for

approximately $20,000.00.

There is not a lot of used equipment available for additional capacity or
replacement of the current unit at the Kingston Water Dam. Once the Rural
Electrification Act was passed in the late 1940s, most of the US turbine manufacturers
went bankrupt. A lot of the smaller units were removed and sold during WW II scrap
metal drives. Also, a new turbine is prohibitively expensive ($60,000.00-$200,000.00),
therefore it is recommended to repair the existing hydraulic turbine.

The main unknown for this project is if a FERC license will be required. This
was discussed in section three of this report. It will add approximately $120,000.00 of
costs to the Kingston Water Department HEP. This cost could be less if the Kingston
Water Department prepared and submitted their own FERC license application therefore
it is necessary for FERC to be notified and a preliminary jurisdiction decision made inorder to confirm the preliminary budget estimate.

The project budgets are listed below in table 3 and table 4.
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Table Three: Cost Estimate with FERC License
1) FERC exemption
2) Engineering Documents
3) Generator Package with PLC,
Controls, interconnection & relays
4) Interconnection Study
5) Civil Works
6) Turbine Rehabilitation
7) Legal and Administration

$120,000.00
$ 20,000.00

Grand Total

$ 295,000.00

$
$
$
$
$

55,000.00
25,000.00
35,000.00
20,000.00
20,000.00

Table Four: Cost Estimate without FERC License

1) Engineering Documents
2) Generator Package with PLC,
Controls, interconnection & relays
3) Interconnection Study
4) Civil Works
5) Turbine Rehabilitation
6) Legal and Administration

$ 20,000.00

Grand Total

$ 175,000.00

$
$
$
$
$

55,000.00
25,000.00
35,000.00
20,000.00
20,000.00

The budget for the project rehabilitation with a FERC license is approximately
$295,000.00. This is shown in table three, above. The FERC licensing is the most
expensive portion of the project.

The cost shown takes into account the actual

application cost, as well as the additional environmental and resource studies that will
have to be preformed for the licensing.
The rest of the budget quote for project rehabilitation with a FERC license is the
same for redevelopment with out a license. Engineering will have to be preformed to
assess the structural integrity of the existing civil works and to apply for the state and
federal environmental permitting to be able to perform a portion of the project
rehabilitation in a wetland area. A package consisting of the generator, a pulley speed
increaser system, a computerized PLC control system, the main electrical connections,
and the utility protective relays will cost approximately $55,000.00.

The utility

interconnection study, preformed by the utility, will assess the current electrical
interconnection for the Kingston Water Department and give recommendations and
specifications on the new interconnection. The civil works at the Kingston Water Dam
are in good shape. Some minor repair work will have to be preformed on the concrete
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structures, a set of trash racks will have to be installed, and other minor repairs will have
to be preformed to be able to adequately support the turbine-generating set and convey
the water to the turbine. This is expected to cost approximately $35,000.00. The turbine
rehabilitation will consist of removing the existing turbine and disassembling it. New
casting will be made for broken or missing parts and the new casting will be machined.
New pins and bushings will be installed where necessary and the refurbished pieces will
be reassembled and installed on site. The last cost is for legal and administrative work
associated with the project. This is expected to cost around $20,000.00.
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VIII) Economics
A) Financial Model:
A feasibility analysis was requested by the Town of Kingston to better
understand the options available for the Kingston Water Department Dam. The output
data from the production model and cost estimates were analyzed and input into a
proforma for a financial analysis. The internal rate of return as well as the simple
payback period was calculated for two scenarios. It is assumed that grant funding will
have to be obtained by the Town of Kingston to rehabilitate the project and have it be
economically feasible.

The Massachusetts Technology Collaborative, through their

LORI funding initiative, offers matching grant money up to $400,000.00 or $5.00 per
watt of installed capacity. This means the Kingston Water Department, with a 36 kW
turbine, is eligible for up to $180,000.00 of grant money, with 25% matching funding
from the Kingston Water Department. Please see figure 27 for the LORI incentive
matrix.

Figure Twenty Seven: MTC LORI Grant Incentive Matrix (From
www.masstech.org)
The first scenario is if the project costs, including a FERC license, are covered
by a $180,000.00 LORI grant from the Massachusetts Technology Collaborative and a
cost share from the Town of Kingston of $115,000.00. The second scenario is if a
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FERC License is not required and the project costs are covered by a 75% matching
LORI grant of $131,250.00 and with the Town of Kingston contributing 25% of project
costs or $43,750.00.

A retail power sales rate of $0.06265/KWh was used in the feasibility proformas.
The average monthly dump market power rates for March 2003 through April 2009 can
be found in appendix three. This is the averaged ISO-NE dump market rate for the
period of March 2003 to April 2009. A displaced power rate of $0.2088/KWh was
obtained from the 2008 electric bills. The power usage onsite at the Kingston Water
Department for 2008 was 25,500 KWh. This can be used at the much higher displaced
power rate. The other 100,900 KWh/year of power will be sold back to NSTAR for a
retail rate. The full capacity of the proposed rehabilitated site would be eligible for
Connecticut, Massachusetts, and Rhode Island class one renewable energy credits.
These were assumed to sell at the current market rate of approximately $0.03/KWh.
The accurate prediction of the future value of commodities such as REC’s or
electricity is impossible.

Displaced power rates should only continue to increase,

however the retail price of electricity fluctuates over a wide range of prices, but should
over the long term, increase from the current rates.
The market for REC’s is growing at a rapid rate, so the price of REC’s will
probably increase. Twenty-eight states in the last five years have passed legislation
requiring Renewable Energy Portfolios. These require that a certain percentage of the
power consumed in a state must come from renewable sources or have a purchased REC
to show compliance. The percentages of the required renewable energy range from 5%
to 25% phased in from 2009 to 2025. This constitutes a huge increase in the demand for
REC’s and renewable energy, which should result in higher REC prices in the future.
A cost of living index of 3.5% a year was applied to operations costs, as well as
the power sales prices to produce a more accurate proforma. The price of the renewable
energy credits was assumed to be constant.
The proforma also takes into account operating and maintenance expenses.
These were estimated based on other micro-hydro power stations and totaled
approximately $8,800.00 per year.
The Town of Kingston’s project funding, for both scenarios, was assumed to be
provided for by a twenty-year loan with a 5 percent interest rate. Also, all annual net
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revenues after operations and maintenance costs was assumed to be used to payback the
project construction loan.
Net metering was assumed to be used for onsite metering in the model. The net
metering law for Massachusetts has a maximum size of approximately 50 KW. Net
metering is using the electrical grid as a storage battery. The maximum amount that can
be sent to the grid to be “stored” is 50 KW/hour. When the Water Department Building
is using less electricity than it is producing, electricity is sent into the grid and “stored”.
When the electrical demand at the Water Department Building is larger than what is
produced from the turbine, electricity is taken back from what was stored at the grid and
used. If the power used from the electric company was “stored” from the turbine unit, it
can be used free of cost.

At the end of each year the power used by the Water

Department Building is compared to how much was produced from the turbine. Any
power not used by the Kingston Water Department at the end of the year is sold to the
power company at wholesale rates described above.
B) Financial Results:
The results of the financial analysis are listed below in table 4. They indicate that
the project is only financially feasible if a FERC license is not necessary and a LORI
grant is available from the Massachusetts Technology Collaborative to subsidize the
project costs. If a non-jurisdiction status cannot be obtained from FERC, or a grant is
not obtainable, then the project is not financially feasible. The proformas are listed in
appendix one.

Case
Number
1

Table 4: Financial Results
Internal Rate of
Simple Payback Period
Return (%)
(Years)
Negative %
75.4

2

12 %

7.2 years

A sensitivity analysis was made to determine the impact, of varying the project
construction costs, varying the power output, varying the dump power sales rate and
varying the interest rate, on the project’s financial stability. Previously, an analysis of
the project viability was examined with and without the cost of a FERC license. It was
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determined that the power production from the existing hydraulic turbine, coupled with
the current ISO node prices, could not afford a FERC license.

It was decided to use the cumulative internal rate of return, as an indicator of the
projects financial viability. For each year, of the 20 year, project life, the cumulative
IRR of the net cash flow was calculated. A graph of project life versus IRR starts out
negative and slowly rises up, crosses over the abscissa and becomes increasingly more
positive. This makes sense. In the early years, the cumulative net cash flow has not paid
for the project and the IRR is negative. In the later years, the cumulative net cash flow
increases, finally crosses through zero and becomes positive. Where the graph crosses
over zero IRR, is the point where project costs are just covered and the project starts to
make money. Figure 27 presents the results of this case.

Four scenarios were examined. In all cases, it was assumed a FERC license was
not necessary. The power sales inflator and the operations and maintenance inflators
were held constant at 3.5%. All operating expenses were assumed the same. The
financing term was held constant at 20 years.
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The first analysis held the energy output constant at 126,400 Kwh, the dump
power sales rate at $0.06265/Kwh and the project interest rate constant at 5%. The
construction costs were varied from –10% to +50% of the $175,000 base cost. Seven
runs were made. Figure 28 presents the results of this case.

The second analysis held the energy output constant at 126,400 Kwh, the dump
power sales rate at $0.06265/Kwh and the project construction base cost constant at the
$175,000. The interest on the loan was varied from 3% to 8% at 1% intervals. Six runs
were made. Figure 29 presents the results of this case.
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The third analysis held the project construction base cost constant at the
$175,000, the dump power sales rate at $0.06265/Kwh and the project interest rate
constant at 5%. The energy output constant was varied from –30% to +30% of the
126,400 Kwh base output. Seven runs were made. Figure 30 presents the results of this
case.
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The fourth analysis held the project construction base cost constant at the
$175,000, the energy output constant at 126,400 Kwh, and the project interest rate
constant at 5%. The dump power sales rate was varied from $0.05/Kwh to $0.08/Kwh at
$0.005/Kwh intervals. Seven runs were made. Figure 31 presents the results of this case.
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Figures Twenty Eight, Twenty Nine, and Thirty depicts the zero IRRs, for each
run, versus its sensitivity value, for the three cases. These graphs indicate financial
viability of the project for variations of project costs, project interest rate and project
energy output. These graphs are useful tools to determine approximate payback figures
to determine when the project breaks even. Various entities look for differing pay back
periods. For instance, paper mills, in general, want the investment back within 6 months.
The hydro industry likes to see 5 years. Municipal bonds typically have a 30 year
payback.
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IX) CONCLUSIONS:
Assuming that the Kingston Water Department does not need a FERC license
and a LORI grant is available from the Massachusetts Technology Collaborative to
subsidize the project costs, the project appears to be a fair investment. An internal rate
of return of 12% and a simple payback of 7. years could be realized from this project.
If a non-jurisdiction status cannot be obtained from FERC, or a grant is not obtainable,
then the project is not financially feasible.
Project feasibility is sensitive to interest rates. A one-SHUFHQW
increase in interest
rate represents a.5% decrease in the IRR. Also if the project costs were $210,000.00
or 20% above the quoted cost of $175,000.00, it was found that the project was still
economically feasible with an internal rate of return of 9% and a simple payback period
of 9.1 years. The project is most sensitive to changes in the dump power sales rate. A
one cent increase in dump power sales rate produces approximately a % increase in
IRR.
The project will probably come under heavy criticism from local, state and,
federal environmental agencies due to value of the project as a riverine environment and
the location of the important migratory fish-way next to the project powerhouse. The
environmental issues surrounding the project will have to be completely reviewed by the
Town of Kingston before proceeding.
The assumptions made in this feasibility analysis should be thoroughly reviewed
before construction is started. FES cannot guarantee the firmness of the vendor’s quotes
and commodity prices with time.
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Appendix 1: Main Analysis Proformas
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Financial Proforma:
Kingston Water Department HEP
LORI Grant Money With FERC License
Input Variables:
Project Name=
Project Startup Year=
Installed Capacity
Annual Power Generation=
Average Annual Prodcuction Used Onsite:
Average Annual Production Used Offsite:
Dump Market Sales Rate:
REC Sale Price:
Displaced Power Sales Rate=
Power Escalator=
Escalator toggle, fixed=1, series=2
Term of Power Sales Contract=
Operation Costs=
Operations Costs escalator=
Maintenance Costs=
Maintenance Costs Escalator=
General and Administration Costs=
General and Administration Costs Escalator=
Legal and Accounting Costs=
Legal and Accounting Costs Escalator=
Insurance Costs=
Insurance Costs Escalator=
Property Tax=
Property Tax Escalator=
Annual Annuity Payment=
Annual Annuity Payment Escalator=
Equipment Replacement Fund=
Equipment Replacement Fund Escalator=
Annual Wheeling Charge=
Annual Wheeling Charge Escalator=
75% MTC Grant Funding=
25% Matching Funding =
Total Cost=
Interest Rate=
Number of Years of Loan=

Kingston Water Department HEP
2011
36 KW
126,400 KWH
25,500
100,900
$0.06 KWh
$0.03 KWh
$0.21 KWh
0.035
1
N/A
$2,500
0.035
$2,500
0.035
$500
0.035
$500
0.035
$0
0.035
$0
0.035
$0
0.035
$1,500
0.035
$0
0.035
$180,000
$115,000
$295,000
5.0%
20 years
240 Periods

OUTPUT VARIABLES:
Levelized Power Rate=
Present Value of the Net Cash Flow=
Uniform Annual payment=
Internal Rate of Return=
Simple Payback Period=

$0.25
$29,265
($9,107)
Negative %
75.4 Years

YEAR

2011

2012

2013

2014

2015

2016

2017

2018

2019

2020

2021

2022

2023

2024

2025

2026

2027

2028

2029

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

Annual KWH Sold

100,900

100,900

100,900

100,900

100,900

100,900

100,900

100,900

100,900

100,900

100,900

100,900

100,900

100,900

100,900

100,900

100,900

100,900

100,900

100,900

KWh Used Onsite

25,500

25,500

25,500

25,500

25,500

25,500

25,500

25,500

25,500

25,500

25,500

25,500

25,500

25,500

25,500

25,500

25,500

25,500

25,500

25,500

$0.06

$0.06

$0.06

$0.06

$0.06

$0.06

$0.06

$0.06

$0.06

$0.06

$0.06

$0.06

$0.06

$0.06

$0.06

$0.06

$0.06

$0.06

$0.06

$0.06

$0.063

$0.067

$0.069

$0.072

$0.074

$0.077

$0.080

$0.082

$0.085

$0.088

$0.091

$0.095

$0.098

$0.101

$0.105

$0.109

$0.112

$0.116

$0.120

$0.125

Dump Rate
Esclal.

DR

Escalator
Displaced Rate
Escalated Dump Rate
REC Income

0.035

0.035

0.035

0.035

0.035

0.035

0.035

0.035

0.035

0.035

0.035

0.035

0.035

0.035

0.035

0.035

0.035

0.035

0.035

0.035

$0.2088

$0.2088

$0.2088

$0.2088

$0.2088

$0.2088

$0.2088

$0.2088

$0.2088

$0.2088

$0.2088

$0.2088

$0.2088

$0.2088

$0.2088

$0.2088

$0.2088

$0.2088

$0.2088

$0.2088

$0.209

$0.224

$0.232

$0.240

$0.248

$0.257

$0.266

$0.275

$0.285

$0.295

$0.305

$0.316

$0.327

$0.338

$0.350

$0.362

$0.375

$0.388

$0.401

$0.415

$3,027.000

$3,027.000

$3,027.000

$3,027.000

$3,027.000

$3,027.000

$3,027.000

$3,027.000

$3,027.000

$3,027.000

$3,027.000

$3,027.000

$3,027.000

$3,027.000

$3,027.000

$3,027.000

$3,027.000

$3,027.000

$3,027.000

$3,027.000

Total Rate=
Gross=

2030

$0.27

$0.29

$0.30

$0.31

$0.32

$0.33

$0.35

$0.36

$0.37

$0.38

$0.40

$0.41

$0.42

$0.44

$0.45

$0.47

$0.49

$0.50

$0.52

$0.54

$14,673

$15,052

$15,252

$15,458

$15,672

$15,893

$16,123

$16,360

$16,605

$16,859

$17,122

$17,394

$17,676

$17,967

$18,269

$18,581

$18,904

$19,238

$19,585

$19,943

=============================================================================================================
=============================================================================================================
=============================================================================================================
============
Expenses:

Operations

$2,500

$2,588

$2,678

$2,772

$2,869

$2,969

$3,073

$3,181

$3,292

$3,407

$3,526

$3,650

$3,778

$3,910

$4,047

$4,188

$4,335

$4,487

$4,644

$4,806

Maintenance

$2,500

$2,588

$2,678

$2,772

$2,869

$2,969

$3,073

$3,181

$3,292

$3,407

$3,526

$3,650

$3,778

$3,910

$4,047

$4,188

$4,335

$4,487

$4,644

$4,806

Administrt

$500

$518

$536

$554

$574

$594

$615

$636

$658

$681

$705

$730

$756

$782

$809

$838

$867

$897

$929

$961

Legal&Account

$500

$518

$536

$554

$574

$594

$615

$636

$658

$681

$705

$730

$756

$782

$809

$838

$867

$897

$929

$961

Insurance

$0

$0

$0

$0

$0

$0

$0

$0

$0

$0

$0

$0

$0

$0

$0

$0

$0

$0

$0

$0

Property Tax

$0

$0

$0

$0

$0

$0

$0

$0

$0

$0

$0

$0

$0

$0

$0

$0

$0

$0

$0

$0

Wheeling

$0

$0

$0

$0

$0

$0

$0

$0

$0

$0

$0

$0

$0

$0

$0

$0

$0

$0

$0

$0

Annual lease

$0

$0

$0

$0

$0

$0

$0

$0

$0

$0

$0

$0

$0

$0

$0

$0

$0

$0

$0

$0

Replacement

$1,500

$1,553

$1,607

$1,663

$1,721

$1,782

$1,844

$1,908

$1,975

$2,044

$2,116

$2,190

$2,267

$2,346

$2,428

$2,513

$2,601

$2,692

$2,786

$2,884

Sum Expenses

$7,500

$7,763

$8,034

$8,315

$8,606

$8,908

$9,219

$9,542

$9,876

$10,222

$10,579

$10,950

$11,333

$11,730

$12,140

$12,565

$13,005

$13,460

$13,931

$14,419

==============================================================================================================
=============================================================================================================
=============================================================================================================
============
Income before loan and interest payment

$7,173

$7,290

$7,217

$7,143

$7,066

$6,986

$6,903

$6,818

$6,729

$6,637

$6,542

$6,444

$6,342

$6,237

$6,128

$6,016

$5,899

$5,778

$5,653

$5,524

Interest paid per year

$5,750

$5,679

$5,598

$5,517

$5,436

$5,355

$5,273

$5,192

$5,110

$5,029

$4,949

$4,869

$4,791

$4,713

$4,637

$4,562

$4,489

$4,419

$4,351

$4,286

Net income/amount available for principal

$1,423

$1,611

$1,619

$1,626

$1,630

$1,631

$1,630

$1,626

$1,619

$1,608

$1,593

$1,575

$1,552

$1,524

$1,492

$1,454

$1,410

$1,359

$1,302

$1,238

$113,577

$111,967

$110,347

$108,722

$107,092

$105,461

$103,831

$102,205

$100,587

$98,979

$97,385

$95,810

$94,258

$92,734

$91,242

$89,789

$88,379

$87,020

$85,717

$84,479

Remaining principal

Period

IRR

1
-$115,000

Neg %

2

Neg %

3

Neg %

4

Neg %

5

Neg %

6

Neg %

7

Neg %

8

Neg %

9

Neg %

10

Neg %

11

Neg %

12

Neg %

13

Neg %

14

Neg %

15

Neg %

16

Neg %

17

Neg %

18

Neg %

19

Neg %

20

Neg %

Financial Proforma:Kingston Water Department HEP
LORI Grant Money and No FERC License
Input Variables:
Project Name=
Project Startup Year=
Installed Capacity
Annual Power Generation=
Average Annual Prodcuction Used Onsite:
Average Annual Production Used Offsite:
Dump Market Sales Rate:
REC Sale Price:
Displaced Power Sales Rate=
Power Escalator=
Escalator toggle, fixed=1, series=2
Term of Power Sales Contract=
Operation Costs=
Operations Costs escalator=
Maintenance Costs=
Maintenance Costs Escalator=
General and Administration Costs=
General and Administration Costs Escalator=
Legal and Accounting Costs=
Legal and Accounting Costs Escalator=
Insurance Costs=
Insurance Costs Escalator=
Property Tax=
Property Tax Escalator=
Annual Annuity Payment=
Annual Annuity Payment Escalator=
Equipment Replacement Fund=
Equipment Replacement Fund Escalator=
Annual Wheeling Charge=
Annual Wheeling Charge Escalator=
MTC Grant Funding=
Kingston Matching Funding =
Total Cost=
Interest Rate=
Number of Years of Loan=

Kingston Water Department HEP
2011
36 KW
126,400 KWH
25,500
100,900
$0.06 KWh
$0.03 KWh
$0.21 KWh
0.035
1
N/A
$2,500
0.035
$2,500
0.035
$500
0.035
$500
0.035
$0
0.035
$0
0.035
$0
0.035
$1,500
0.035
$0
0.035
$131,250
$43,750
$175,000
5.00%
20 Years
240 Periods

OUTPUT VARIABLES:
Levelized Power Rate=
Present Value of the Net Cash Flow=
Uniform Annual payment=
20 Year Internal Rate of Return=
Simple Payback Period=

$0.25
$115,583
($3,465)
12%

7.2 Years

YEAR

2011

2012

2013

2014

2015

2016

2017

2018

2019

2020

2021

2022

2023

2024

2025

2026

2027

2028

2029

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

Annual KWH Sold

100,900

100,900

100,900

100,900

100,900

100,900

100,900

100,900

100,900

100,900

100,900

100,900

100,900

100,900

100,900

100,900

100,900

100,900

100,900

100,900

KWh Used Onsite

25,500

25,500

25,500

25,500

25,500

25,500

25,500

25,500

25,500

25,500

25,500

25,500

25,500

25,500

25,500

25,500

25,500

25,500

25,500

25,500

$0.06

$0.06

$0.06

$0.06

$0.06

$0.06

$0.06

$0.06

$0.06

$0.06

$0.06

$0.06

$0.06

$0.06

$0.06

$0.06

$0.06

$0.06

$0.06

$0.06

$0.063

$0.067

$0.069

$0.072

$0.074

$0.077

$0.080

$0.082

$0.085

$0.088

$0.091

$0.095

$0.098

$0.101

$0.105

$0.109

$0.112

$0.116

$0.120

$0.125

Dump Rate
Esclal.

DR

Escalator
Displaced Rate
Escalated Dump Rate
REC Income
Total Rate=
Gross=

2030

0.035

0.035

0.035

0.035

0.035

0.035

0.035

0.035

0.035

0.035

0.035

0.035

0.035

0.035

0.035

0.035

0.035

0.035

0.035

0.035

$0.2088

$0.2088

$0.2088

$0.2088

$0.2088

$0.2088

$0.2088

$0.2088

$0.2088

$0.2088

$0.2088

$0.2088

$0.2088

$0.2088

$0.2088

$0.2088

$0.2088

$0.2088

$0.2088

$0.2088

$0.209

$0.224

$0.232

$0.240

$0.248

$0.257

$0.266

$0.275

$0.285

$0.295

$0.305

$0.316

$0.327

$0.338

$0.350

$0.362

$0.375

$0.388

$0.401

$0.415

$3,027.000

$3,027.000

$3,027.000

$3,027.000

$3,027.000

$3,027.000

$3,027.000

$3,027.000

$3,027.000

$3,027.000

$3,027.000

$3,027.000

$3,027.000

$3,027.000

$3,027.000

$3,027.000

$3,027.000

$3,027.000

$3,027.000

$3,027.000

$0.27

$0.29

$0.30

$0.31

$0.32

$0.33

$0.35

$0.36

$0.37

$0.38

$0.40

$0.41

$0.42

$0.44

$0.45

$0.47

$0.49

$0.50

$0.52

$0.54

$14,673

$15,052

$15,252

$15,458

$15,672

$15,893

$16,123

$16,360

$16,605

$16,859

$17,122

$17,394

$17,676

$17,967

$18,269

$18,581

$18,904

$19,238

$19,585

$19,943

=============================================================================================================
Expenses:

Operations

$2,500

$2,588

$2,678

$2,772

$2,869

$2,969

$3,073

$3,181

$3,292

$3,407

$3,526

$3,650

$3,778

$3,910

$4,047

$4,188

$4,335

$4,487

$4,644

$4,806

Maintenance

$2,500

$2,588

$2,678

$2,772

$2,869

$2,969

$3,073

$3,181

$3,292

$3,407

$3,526

$3,650

$3,778

$3,910

$4,047

$4,188

$4,335

$4,487

$4,644

$4,806

Administrt

$500

$518

$536

$554

$574

$594

$615

$636

$658

$681

$705

$730

$756

$782

$809

$838

$867

$897

$929

$961

Legal&Account

$500

$518

$536

$554

$574

$594

$615

$636

$658

$681

$705

$730

$756

$782

$809

$838

$867

$897

$929

$961

Insurance

$0

$0

$0

$0

$0

$0

$0

$0

$0

$0

$0

$0

$0

$0

$0

$0

$0

$0

$0

$0

Property Tax

$0

$0

$0

$0

$0

$0

$0

$0

$0

$0

$0

$0

$0

$0

$0

$0

$0

$0

$0

$0

Wheeling

$0

$0

$0

$0

$0

$0

$0

$0

$0

$0

$0

$0

$0

$0

$0

$0

$0

$0

$0

$0

Annual lease

$0

$0

$0

$0

$0

$0

$0

$0

$0

$0

$0

$0

$0

$0

$0

$0

$0

$0

$0

$0

Replacement

$1,500

$1,553

$1,607

$1,663

$1,721

$1,782

$1,844

$1,908

$1,975

$2,044

$2,116

$2,190

$2,267

$2,346

$2,428

$2,513

$2,601

$2,692

$2,786

$2,884

Sum Expenses

$7,500

$7,763

$8,034

$8,315

$8,606

$8,908

$9,219

$9,542

$9,876

$10,222

$10,579

$10,950

$11,333

$11,730

$12,140

$12,565

$13,005

$13,460

$13,931

$14,419

$5,524

==============================================================================================================
Income before loan and interest payment

$7,173

$7,290

$7,217

$7,143

$7,066

$6,986

$6,903

$6,818

$6,729

$6,637

$6,542

$6,444

$6,342

$6,237

$6,128

$6,016

$5,899

$5,778

$5,653

Interest paid per year

$2,188

$1,938

$1,671

$1,393

$1,106

$808

$499

$179

$0

$0

$0

$0

$0

$0

$0

$0

$0

$0

$0

$0

Net income/amount available for principal

$4,985

$5,351

$5,547

$5,750

$5,960

$6,178

$6,404

$6,639

$6,729

$6,637

$6,542

$6,444

$6,342

$6,237

$6,128

$6,016

$5,899

$5,778

$5,653

$5,524

$38,765

$33,413

$27,867

$22,117

$16,157

$9,979

$3,575

$0

$0

$0

$0

$0

$0

$0

$0

$0

$0

$0

$0

$0

Remaining principal

Period

IRR

-$43,750

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

Neg %

Neg %

Neg %

-23%

-13%

-7%

-2%

1%

4%

6%

7%

8%

9%

10%

11%

11%

11%

12%

12%

12%

Appendix #2: Electric Bills
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Appendix #3: ISO-NE, SE Massachusetts, Average Dump
Power Rate
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Year Mon
2003
3
2003
4
2003
5
2003
6
2003
7
2003
8
2003
9
2003 10
2003 11
2003 12
2004
1
2004
2
2004
3
2004
4
2004
5
2004
6
2004
7
2004
8
2004
9
2004 10
2004 11
2004 12
2005
1
2005
2
2005
3
2005
4
2005
5
2005
6
2005
7
2005
8
2005
9
2005 10
2005 11
2005 12
2006
1
2006
2
2006
3

Average Dump Market Rate
67.25
46.21
45.62
47.54
47.33
42.83
43.32
43.34
41.58
50.01
72.02
47.74
45.48
48.93
51.95
49.39
47.30
46.22
43.20
49.52
49.33
56.95
64.74
52.47
62.93
59.46
55.95
61.44
69.06
86.83
98.48
109.03
72.97
97.54
67.99
64.27
62.14

Year
2006
2006
2006
2006
2006
2006
2006
2006
2006
2007
2007
2007
2007
2007
2007
2007
2007
2007
2007
2007
2007
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2009
2009
2009
2009

50

Mon Average Dump Market Rate
4
61.18
5
55.34
6
52.38
7
55.12
8
66.79
9
44.34
10
52.11
11
61.38
12
55.19
1
58.77
2
77.94
3
64.95
4
66.61
5
65.51
6
60.49
7
63.34
8
64.47
9
59.97
10
60.09
11
61.14
12
91.58
1
85.67
2
74.69
3
76.60
4
93.39
5
106.05
6
108.01
7
107.79
8
71.71
9
71.05
10
60.97
11
61.14
12
58.99
1
67.98
2
49.98
3
40.47
4
34.59

Appendix #4: China Mills Case Law
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49 F.3d 822« up49 F.3d 822
THOMAS HODGSON & SONS, INC., Petitioner,
v.
FEDERAL ENERGY REGULATORY COMMISSION, Respondent.
Nos. 93-1503, 94-1752.
United States Court of Appeals,
First Circuit.
Heard Dec. 8, 1994
Decided March 13, 1995.
Howard M. Moffett, with whom Orr & Reno, P.A., Concord, NH, was on brief, for
petitioner.
Joel M. Cockrell, Atty., with whom Susan Tomasky, General Counsel, and Jerome M.
Feit, Sol., F.E.R.C., Washington, DC, were on brief, for respondent.
Before TORRUELLA, Chief Judge, BOWNES, Senior Circuit Judge, and CYR, Circuit
Judge.
BOWNES, Senior Circuit Judge.
1
Petitioner, Thomas Hodgson and Sons, Inc. (Hodgson), appeals from a second order
by respondent, the Federal Energy Regulatory Commission (FERC), denying Hodgson
a rehearing, and from FERC's finding that the operation of Hodgson's China Mill
hydroelectric plant (China Mill) came under the licensing jurisdiction of
Section 23(b) of the Federal Power Act (FPA)21 pursuant to FERC's "post-1935
construction" rule. FERC claims that for purposes of Section 23(b), shutting
down a hydroelectric plant for twelve years after 1935 and powering it back up
to its former specifications constitutes post-1935 construction without more.
Hodgson, on the other hand, claims that operating China Mill after maintaining
it over the years until its use became profitable, does not amount to such
construction, and that even if it does, FERC's terms in the license were
unreasonable. After reviewing the statute and pertinent case law, we conclude
that FERC erred in its determination that it had jurisdiction over China Mill.I.
BACKGROUND
2
The China Mill dam was constructed in the late 1860's as a grist mill in
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Merrimack County, New Hampshire, on the Suncook River, which is not navigable.
The site included the dam, diversion canal, penstocks and turbine which were
installed prior to 1900. China Mill was converted from hydromechanical to
hydroelectric power before 1914. The petitioner has owned China Mill since 1970.
3
Under a succession of owners, China Mill continuously produced electricity until
1969 in its present configuration. Power generation stopped for approximately
twelve years starting in 1969. The parties dispute the nature of the stoppage.
Petitioner alleges that a natural disaster initially led to the stoppage.
Respondent asserts that the natural disaster was only a log that got caught in
the project's machinery and that the true reason for the stoppage was purely
economic. During the period of non-generation, the production of power was
apparently uneconomical for China Mill. The cost of purchasing electricity was
low, and no market existed for selling excess power. For reasons to be stated,
the exact cause of the hiatus in the production of electricity does not affect
FERC's jurisdiction.
4
With the federal enactment of the Public Utility Regulatory Policies Act
(PURPA)2 and New Hampshire's passage of the Limited Electrical Energy Producers
Act (LEEPA),3 Hodgson decided that it would be again profitable to produce power
at China Mill. In 1981 Hodgson started to generate power at China Mill and sold
power to the Public Service Company of New Hampshire. In September of 1989 FERC
directed Hodgson to show why China Mill should not be licensed under the FPA. At
first, Hodgson did not object to obtaining a license and in fact voluntarily
applied for one in March, 1990.
5
Hodgson's spirit of cooperation was short lived. In July, 1992, FERC issued
Hodgson a license with conditions that included, inter alia, a minimum water
flow of fifty cubic feet per second (cfs), an historic resource management plan,
and aesthetic improvements to the mill building. Thomas Hodgson and Sons, Inc.,
60 F.E.R.C. p 62,071 (1992) (Hodgson I). Hodgson objected to these conditions,
especially challenging the fifty cfs requirement which it claims would result in
an annual loss of over $68,000.
6
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Unhappy with the terms of its license, Hodgson withdrew its application4 and
sought a rehearing contesting both FERC's jurisdiction and the terms of the
license. Thomas Hodgson & Sons, Inc., 63 F.E.R.C. p 61,068, 1993 WL 258938
(1993) (Hodgson II). Among its reasons for denying the rehearing, FERC stated
that the generating capacity of China Mill had been increased, but that even if
the capacity remained the same, the project had been abandoned and, therefore,
the renewed operation constituted post-1935 construction. Id. at 61,293. Its
determinative findings were as follows:
7
Hodgson does not dispute that the Suncook River, a tributary of the Merrimack
River, is a Commerce Clause water, or that the project affects interstate
commerce due to its interconnection with the interstate electric grid. However,
Hodgson disputes that the development has undergone post-1935 construction.
8
As noted above, the project's generating capacity from 1934 through 1939 was
1,300 kW, but some time between 1939 and 1942 the generating capacity was
increased to 1,500 kW. The installation after 1935 of additional generating
capacity constitutes post-1935 construction.
9
Even if the installed capacity of the project were unchanged after 1935, the
project would still be required to be licensed. Ordinary maintenance, repair,
and reconstruction activity with respect to a project constructed before 1935
does not constitute post-1935 construction for purposes of Section 23(b)(1).
However, the pre-1935 construction exception protects only operating projects.
Where a project has been abandoned, there is no basis for a claim that the
operator retains operating rights, even if the operator, after 1935, restores
the project to a condition identical to its pre-abandonment status. As noted
above, the China Mill Project was abandoned in the 1960s and was not operated
again until 1981. Consequently, the renewed operation constituted post-1935
construction. In light of all of the above, we affirm the Director's finding
that the project is required to be licensed.
10
Id. (emphasis added; footnotes omitted). A second petition for rehearing
followed.
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11
During this time, Hodgson, asserting its right to decline the license,
petitioned this court for a stay and review of the terms of the license. We
determined that Hodgson did not accept the license but declined to stay or
further review the order until FERC considered Hodgson's second petition for
rehearing. Hodgson v. F.E.R.C., No. 93-1503 (1st Cir. May 14, 1993) (order
denying stay of license terms).
12
In the second petition for rehearing, Thomas Hodgson & Sons, Inc., 67 F.E.R.C. p
61,202 (1994) (Hodgson III), FERC again addressed the challenge to its
jurisdiction. We set forth FERC's pertinent findings:
13
Construction activity in the maintenance and repair of existing continuously
operating projects does not constitute post-1935 construction within the meaning
of the FPA, so long as the construction activity does not result in such things
as the enlargement of generating capacity or of the physical plant. However,
construction activity such as the construction or enlargement of a dam or other
project works, including the enlargement of generating capacity, constitutes
post-1935 construction.
14
....
15
... [T]he installation of a new generator at the China Mill Project, of itself,
did not result in an increase in generating capacity at the project.
16
Id. at 61, 632-33 (footnotes omitted).
17
However, if a hydroelectric project has been taken out of service for a number
of years, then the restoration of generation at the project is the equivalent of
post-1935 construction, even if the project has not been enlarged, and
irrespective of how much or little reconstruction or refurbishment was involved.
18
Id. at 61,633 (footnote omitted).
19
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In determining whether abandonment has occurred for purposes of section
23(b)(1), the question is not ... whether the site has been literally abandoned
and left to fall into a state of disrepair. Nor is the amount of repair or
reconstruction work needed to put the project back into operation relevant.
Rather, abandonment for FPA purposes means that the hydroelectric generating
function of the project has been abandoned.
20
Id. (footnote omitted).
21
The new business here is Hodgson's commencement of hydroelectric generation in
1981. We therefore affirm our finding that the China Mill Project is required to
be licensed pursuant to section 23(b)(1) of the FPA.
22
Id. at 61,634 (footnote omitted). This appeal followed.
23
We have jurisdiction pursuant to 16 U.S.C. Sec. 825l (b) which allows a party
"aggrieved by an order issued by the Commission ... [to] obtain a review of such
order in the United States court of appeals for any circuit wherein the licensee
... is located." In its petition, Hodgson challenges FERC's jurisdiction and, in
the alternative, asks us to review the propriety of the requirements of the
license which it claims are unreasonable. Finding that FERC did not have
jurisdiction, we do not reach the merits of the license requirements.
II. STANDARD OF REVIEW
24
We review FERC's findings of fact for "substantial evidence," and if so
supported, such findings are conclusive. Northeast Utils. Serv. Co. v. F.E.R.C.,
993 F.2d 937, 944 (1st Cir.1993). On the other hand, "[p]ure legal errors
require no deference to agency expertise, and are reviewed de novo." Id.; see
also Boston Edison Co. v. F.E.R.C., 856 F.2d 361, 363 (1st Cir.1988).
25
FERC asserts that this court owes deference to its finding of jurisdiction under
Chevron U.S.A., Inc. v. Natural Resources Defense Council, Inc., 467 U.S. 837,
104 S.Ct. 2778, 81 L.Ed.2d 694 (1984). Chevron held:
26
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When a challenge to an agency construction of a statutory provision, fairly
conceptualized, really centers on the wisdom of the agency's policy, rather than
whether it is a reasonable choice within a gap left open by Congress, the
challenge must fail.
27
Id. at 866, 104 S.Ct. at 2793. FERC misplaces its reliance on Chevron for two
reasons. First, in Chevron, the Supreme Court addressed the issue of whether the
Environmental Protection Agency based a policy on a reasonable construction of
the Clean Air Act. Id. at 840, 104 S.Ct. at 2780. But here, FERC did not base
its order on an interpretation of the FPA, but rather on its reading of judicial
precedent. Chevron and its progeny mandate deference "when a court is reviewing
an agency decision based on a statutory interpretation." National R.R. Passenger
Corp. v. Boston & Me. Corp., 503 U.S. 407, 417, 112 S.Ct. 1394, 1401, 118
L.Ed.2d 52 (1992). Because FERC did not base its jurisdiction on an
interpretation of the statute but looked to case law, we owe its finding of
jurisdiction no more deference than we would any lower court's analysis of law.
28
Second, deference to agency interpretations does not give an agency the final
word on statutory meaning. "The judiciary is the final authority on issues of
statutory construction and must reject administrative constructions which are
contrary to clear congressional intent." Chevron, 467 U.S. at 843 n. 9, 104
S.Ct. at 2781 n. 9 (citations omitted). The Supreme Court thus set out the rule:
29
If a court, employing traditional tools of statutory construction, ascertains
that Congress had an intention on the precise question at issue, that intention
is the law and must be given effect.
30
Id.
III. ANALYSIS
Jurisdiction Under the FPA
31
The FPA provides FERC with broad but not ubiquitous power over hydroelectric
facilities. Originally, Section 23 of the FPA only provided that persons
intending to construct projects5 on nonnavigable waters6 could file a
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declaration of intent at their discretion. Farmington River Power Co. v. Federal
Power Comm'n, 455 F.2d 86, 88 (2d Cir.1972). The Federal Power Commission (FPC),
FERC's predecessor, could then require a license before any construction
continued. Id. If a person intending to construct a project on nonnavigable
waters did not file a declaration, the FPC had no power to require a license.
Id. at 89.
32
Congress amended the FPA in 1935, expanding the FPC's licensing jurisdiction to
require that persons "intending to construct a dam or other project works"7 on
nonnavigable streams obtain a license. 16 U.S.C. Sec. 817(1) (emphasis added).
"These words quite clearly indicate a prospective view." Farmington River Power
Co., 455 F.2d at 90; Aquenergy Systs., Inc. v. F.E.R.C., 857 F.2d 227, 229 (4th
Cir.1988) (same); see also Puget Sound Power & Light Co. v. Federal Power
Comm'n, 557 F.2d 1311, 1315 (9th Cir.1977) ("the statute is to apply only to
projects begun after the effective date in 1935"). It is the post-1935
construction of a project that triggers the licensing jurisdiction of Section
23(b).
33
All construction after 1935, however, does not translate into jurisdictional
construction under the FPA merely because it post-dates the act. Supplemental
building after 1935 generally is not post-1935 construction if the work only
maintains or restores a project to its former specifications. Puget Sound, 557
F.2d at 1315. Nor do "repairs--even those of substantial nature--... confer
jurisdiction over an otherwise exempt facility." Id. at 1316.
34
An exception to this rule arises where a project has been abandoned. After the
complete abandonment of a project, an owner no longer retains pre-1935 operating
rights. Aquenergy, 857 F.2d at 230. In Aquenergy, the court determined that such
abandonment occurred after more than thirty years of disuse and neglect which
resulted in the project works being reduced to ruin. Id. at 229. Because the
owner in Aquenergy abandoned the project, it no longer retained its pre-1935
operating rights. Id. at 230. Although Aquenergy creates an exception to Puget
Sound, the court emphasized the lack of licensing jurisdiction under Section
23(b) for repairs and reconstruction without a finding of abandonment. Citing
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the general rule for Section 23(b) the court stated, "[a] project is not brought
within the Commission's jurisdiction if work done in the name of repair does not
so alter the project that it is no longer what was there before 1935."
Aquenergy, 857 F.2d at 229.
35
Both Hodgson and FERC rely on Puget Sound and Aquenergy. The parties do not
argue that either case is in error; rather, they urge that either case controls
in the alternative. We, however, read Aquenergy to be an exception to Puget
Sound rather than an independent rule. The holding in Aquenergy makes this
clear:
36
Aquenergy puts great reliance upon Puget Sound, but it does not help them, for
we take no issue with the proposition that the magnitude of the work is not
controlling or even relevant. The relative magnitude of the work in Puget Sound
may have been comparable to that involved here, but the owner had never
abandoned the project. It had moved rather promptly to put the project back into
partial operation and in full operation when demand for its output justified it.
37
In great contrast, here, J.P Stevens simply abandoned the project. The entire
thing was closed down. The turbine was apparently removed, but the rest was left
for deterioration to take its toll and nature to heal her wounds. After such
complete abandonment over a period of more than 30 years, there is no basis for
a claim that the owner retained operating rights. The statute was designed to
keep in operation projects existing in 1935, but not to restore abandoned
rights.
38
857 F.2d at 230. Accordingly, unless the abandonment exception applies, FERC has
no jurisdiction over China Mill.
39
In Hodgson II and III, FERC ruled that the abandonment of power production alone
and without construction or physical abandonment gave it jurisdiction under
Section 23(a) of the FPA when a project resumed power production. FERC stated
its jurisdictional rationale as follows:
40
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In determining whether abandonment has occurred for purposes of section
23(b)(1), the question is not ... whether the site has been literally abandoned
and left to fall into a state of disrepair. Nor is the amount of repair or
reconstruction work needed to put the project back into operation relevant.
Rather, abandonment for FPA purposes means that the hydroelectric generating
function of the project has been abandoned.
41
Hodgson III, 67 F.E.R.C. at 61,633 (emphasis added; footnote omitted). We
disagree for the following reasons.
42
First, FERC completely misunderstands the relevance of work to a finding of
post-1935 construction. Aquenergy does state, "the magnitude of the work is not
controlling," 857 F.2d at 229 (emphasis added), but at no time does the court
there espouse the notion that the existence of work itself is unnecessary for
jurisdiction. To the contrary the court states:
43
One must look to the nature of the work and the purpose of the owner. Major
repairs may involve much construction activity, but the project is not brought
within the Commission's jurisdiction if work done in the name of repair does not
so alter the project that it is no longer what was there before 1935.
44
Id.
45
Second, FERC's order underestimates the importance of the physical act needed to
support a finding of abandonment. The heart of the error in Hodgson II and
Hodgson III is that there was in fact no abandonment as that word is generally
understood. Abandonment is a question wholly separate from the statutory
language of the FPA. In no place does the FPA define or refer to the term
"abandon" or "abandonment." Aquenergy goes to great pains to stress the physical
abandonment that occurred in that case. As the court observed, "there was no
activity at the project, not even minimal maintenance"; "[t]he powerhouse ...
disintegrated or was torn down"; "trees had reestablished themselves"; and
"nothing was done during those 30 years to impede nature's reclamation of what
had been her own." 857 F.2d at 229. Additionally, in its two and one-half page
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opinion the court in Aquenergy notes the period of the abandonment, "30 years,"
at least seven times, thus stressing the importance of physical desertion as a
factor in abandonment. See id. at 229-30.
46
The facts show that China Mill was not "abandoned" in the Aquenergy sense.
Workers performed general cleaning and maintenance during the shutdown period,
and the project required only minimal work to restart. Moreover, China Mill
still operated in some manner during the shutdown. Although not producing its
own power, China Mill was used to control and monitor external power to the
factory through its generator control panel, and workers checked that panel
monthly.8 FERC does not assert that these or any activities constituted
construction, and even if they did, we believe that they show the project was
not abandoned within the meaning of Aquenergy.
47
We believe the facts here are analogous to those of Puget Sound, which we find
controlling. In Puget Sound, a landslide destroyed a pre-1935 project, and when
the owner commenced the extensive work to reconstruct the project, the FPC
claimed it needed a license. 557 F.2d at 1312. The court disagreed and found
that reconstruction did not give the FPC jurisdiction. It found that, because
the repairs "merely restored the [project] to its original specifications and
configuration," "[t]here was no new 'construction'." Id. at 1316. Even though
five years passed before the defendant repaired and put into service two of the
four preexisting generators, the court found no jurisdiction under the FPA. Id.
at 1313. The court held that repair and maintenance construction on even a large
scale do not amount to post-1935 construction if the scope of the work remains
within the original specification of the project. Id. at 1315.
48
Puget Sound applies directly here. There was "[n]o project enlargement ... in
capacity, diversion, or physical plant," no reconfiguration since 1935 of "[t]he
original sites for the power house, the dam and the flume," and no change in the
electrical generating capacity since 1935. Id. at 1316. There was, therefore,
just as here, no post-1935 construction, and so no jurisdiction in FERC.
49
We have reviewed FERC's own cases addressing post-1935 construction, none of
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which were subject to appellate review, and they do not lend support to FERC's
claim of jurisdiction. The cases either contradict FERC's current position,
contradict each other or err for the same reasons we have stated. See McRay
Energy Inc., 57 F.E.R.C. p 61,061 (1991) (no jurisdiction over project after
six-year period of "abandonment" and reinstallation of same generator and
minimal repairs to return to service because actual construction is an essential
element of Section 23(b) jurisdiction); Yankee Hydro Corp., 52 F.E.R.C. p 61,074
(1990) (ten-year cessation of generation at flooded project where same generator
was removed and later replaced was abandonment and required a license); Theodore
A. and Holly S. Keck, 51 F.E.R.C. p 61,018 (1990) (after owners installed
generator of greater capacity, abandonment of project incurred Section 23(b)
jurisdiction); North American Hydro, Inc., 46 F.E.R.C. p 62,175 (1989) (project
brought back to original capacity after it was unused for fifteen years required
license where owner surrendered the license and dismantled the facility);
Pacific Power & Light Co., 10 F.E.R.C. p 62,209 (1980) (no post-1935
construction despite replacement of wooden diversion structure with concrete
structure because Section 23(b) jurisdiction requires that "construction must
increase the project's ... generating capacity ... or otherwise significantly
modify the project's pre-1935 design or operation").9
50
We point out that the one case cited in FERC's brief as being contrary to
circuit precedent contains, in our view, a correct assessment of the
commission's jurisdiction. In McRay Energy Inc., 57 F.E.R.C. p 61,061, FERC
recognized that the resumption of power production at a pre-1935 project did not
give rise to Section 23(b) jurisdiction absent actual physical construction. In
reaching its holding FERC accurately noted, "actual construction or
reconstruction of facilities is an essential element of the 'post-1935
construction' prong of section 23(b) jurisdiction, even when the project has
been abandoned and restarted after 1935." Id. at 61,234. At China Mill not only
was there no abandonment, there was no finding of any construction by FERC.
IV. CONCLUSION
51
The order of FERC assuming jurisdiction over China Mill is reversed with
directions to dismiss the license application.
62

52
Costs awarded to petitioner.
53
Concurrence follows.
54
CYR, Circuit Judge (concurring).
55
As the fallacy in relying on Puget Sound and Aquenergy for FERC's
misinterpretation of the statutory term "[post-1935] construction" is plainly
exposed in the majority opinion, it is neither necessary nor provident for the
panel to embrace these decisions as First Circuit precedent, see supra at p. 16
("[W]e find [Puget Sound] controlling."), in the context of this case.
56
The issue on appeal is straightforward: whether the plain language of FPA Sec.
23(b)--requiring FERC licensure of a "grandfathered" facility only in the event
there has been "[post-1935] construct[ion]"--encompasses circumstances in which
no such construction has occurred, and the owner merely reopens intact physical
structures following a period of closure? If, as I respectfully submit, this
question clearly must be answered in the negative, FERC's plea for Chevron
deference is precluded, see Estey v. Commissioner of Maine Dep't of Human
Servs., 21 F.3d 1198, 1201 (1st Cir.1994), and the court ought not venture
further.
57
The majority opinion accedes to FERC's invitation to extend its licensure
authority based on the reasoning in Puget Sound and Aquenergy. In Puget Sound,
however, the putative licensee unquestionably had "constructed" physical
structures anew at the "grandfathered" power facility following a devastating
natural disaster. Based on its unexplained assumption that Congress could not
have intended to divest innocent owners of their "grandfathered" power-plant
operating rights merely for restoring to its original configuration a facility
damaged in a natural disaster, the Ninth Circuit resorted to an equitable
exception in interpreting the plain language of the FPA as precluding the
agency's licensure jurisdiction. See Puget Sound Power & Light Co., 557 F.2d at
1315. The Ninth Circuit panel pointed to no statutory language or legislative
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history remotely supportive of its strained interpretation of the statutory term
"construct." See id. (merely noting, without citation to legislative history,
"[w]e think Congress intended no such result").
58
As if to illustrate the maxim that hard cases beget bad law, the Fourth Circuit
later extended the error propounded in Puget Sound. See Aquenergy Systs., 857
F.2d at 227. Aquenergy Systems' actions clearly came under FERC jurisdiction for
the simple reason that it had "constructed" anew, from the ground up,
disintegrated structures (including an entire powerhouse) following a voluntary
closure of the facility lasting thirty years. Eschewing this plain language
approach, the Aquenergy court attempted to accommodate the Puget Sound rationale
by engaging in an "abandonment" analysis which overlooked the fact that the FPA
contains not one word suggesting that Congress intended FERC licensure to turn
on the licensee's (or predecessor's) "abandonment" of "grandfathered" pre-1935
"operating rights." Id. at 230 (merely concluding, without citation to
legislative history, that "[t]he [FPA] was designed to keep in operation
projects existing in 1935, but not to restore abandoned rights"). Quite the
contrary, FPA Sec. 23(b) focuses unambiguously and exclusively on a specific
event--the "construction" of physical structures at the "grandfathered"
generating site.
59
Although I wholeheartedly concur in the result reached by the court in the
instant case, I cannot endorse its gratuitous adoption of the fallacious
position advocated by FERC, that Aquenergy and Puget Sound are "controlling."
Although those decisions apparently control FERC in the Fourth and Ninth
Circuits, respectively, neither FERC nor the majority opinion suggests a sound
reason for reaching out in obiter dicta to embrace the problematic FPA
interpretations propounded in Puget Sound and Aquenergy. Indeed, it is
particularly ironic that we should strain to embrace them even though FERC
itself has not seen fit to do so. See McRay Energy, Inc., 57 F.E.R.C. p 61,061
(1991) (no FERC jurisdiction over project even after six-year "abandonment,"
where facility reopened but no "construction" of facilities occurred).
1
Section 23(b) of the original Federal Power Act, ch. 285, Sec. 23(b), 41 Stat.
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1075 (1920) has been amended and codified under 16 U.S.C. Sec. 817(1) (1988)
("Projects not affecting navigable waters; necessity for Federal license, permit
or right-of-way"). It provides:
Any person, association, corporation, State, or municipality intending to
construct a dam or other project works across, along, over, or in any stream or
part thereof, other than those defined in this chapter as navigable waters, and
over which Congress has jurisdiction under its authority to regulate commerce
with foreign nations and among the several States shall before such construction
file declaration of such intention with the Commission, whereupon the Commission
shall cause immediate investigation of such proposed construction to be made,
and if upon investigation it shall find that the interests of interstate or
foreign commerce would be affected by such proposed construction, such person,
association, corporation, State or municipality shall not construct, maintain,
or operate such dam or other project works until it shall have applied for and
shall have received a license under the provisions of this chapter. If the
Commission shall not so find, and if no public lands or reservations are
affected, permission is granted to construct such dam or other project works in
such stream upon compliance with State laws.
We shall follow the lead of the parties and refer to the statute as "Section
23(b)."
2
16 U.S.C. Secs. 824 et seq
3
N.H.Rev.Stat.Ann. Sec. 362-A:3
4
Hodgson claims it has the right to withdraw a voluntary license application.
FERC does not dispute this; so we do not address it
5
By "project" the FPA "means complete unit of improvement or development,
consisting of a power house, all water conduits, all dams and appurtenant works
and structures...." See 16 U.S.C. Sec. 796(11)
6
The FPA does not define "nonnavigable waters" but "navigable waters," inter
alia, "means those parts of ... bodies of water over which Congress has
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jurisdiction under its authority to regulate commerce." See 16 U.S.C. Sec.
796(8)
7
By "project works" the FPA "means the physical structures of a project." 16
U.S.C. Sec. 796(12)
8
Hodgson III stated:
Hodgson submitted the affidavits of three men who worked at China Mill at
various times during the 1960's, 1970's, and early 1980's. According to the
affidavits, mud and silt were removed from the power canal; the penstocks,
turbines, and draft tubes were inspected annually; the gates at the upper and
lower end of the power canal were checked and cleaned annually; and the
generator control panel was checked at least monthly because it controlled the
voltage coming into the manufacturing mill from the transmission lines of Public
Service Company of New Hampshire.
67
F.E.R.C. at 61,633 n. 11
9
Only one of FERC's recent Section 23(b) cases faced appellate review, but that
order was based and affirmed on other grounds. In Habersham Mills v. F.E.R.C.,
976 F.2d 1381 (11th Cir.1992), the Eleventh Circuit did not address post-1935
construction because the petitioner only questioned FERC's determination that
the project affected interstate commerce
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CORPS PERMIT MATERIALS

MASSACHUSETTS GENERAL PERMIT
DETERMINATION OF ELIGIBILITY CHECKLIST/MFR
CATEGORY 2 ACTIVITY
I.
GENERAL INFORMATION
Applicant: MassDOT Highway Division
Application Number: NAE-2011-00441
Section: 404 x
10____ 103____Work address &waterway: Elm Street, Kingston, MA 02364 – Jones River
Work Description: Removal of existing bridge (including superstructure and abutments) conveying Elm Street
over the Jones River and replacement with new bridge (superstructure and abutments). The existing bridge is
only one lane, using a traffic signal to alternate traffic flows across the bridge, and lacks a sidewalk. The new
bridge will be wider by 12 ft to accommodate bi-directional traffic and a sidewalk. The new bridge abutments
will be spaced wider than the existing abutments and will consist of a secant wall system. A total of 2,582 sf of
permanent fill is proposed due to a rip-rap slope required to accommodate the additional bridge width. An
additional 2,219 sf of temporary fill are proposed in the form of a cofferdam to control flows into the work area,
and sedimentation controls. In addition to these direct impacts, approximately 239,580 sf (5.5 acres) of
temporary secondary impacts are anticipated due to the drawdown of the Jones River impoundment to allow for
construction of the secant walls “in the dry”. This drawdown will be accomplished by removing flash boards
from the downstream Elm Street dam spillway, allowing a controlled lowering of the impoundment from
elevation 17.0 to 14.0 over a 3-4 day period. This will result in the Jones River being reduced to approximately
10 ft wide at the bridge work area during construction. Following construction the impoundment will be returned
to pre-construction conditions. The construction will also result in 124 sf of open water being reclaimed, due to
the wider spacing of the new abutments.___________________________________________________________
Resource areas affected: sf intertidal __sf saltmarsh __sf SAV ___239,580_sf open water ____4,801 sf stream
Permit History: _____________________________________________________________________________
PM:
Vasconcelos
Date forwarded to agencies:
7/28/2011
Date of Site Inspection:
DEP
Corps
II.

OTHER PERMITS/APPROVALS/COORDINATION

a.

WQC: not required

waived/issued

procedural denial

b.

CZM: not required

waived/issued

procedural denial

c.

Coordination with SHPO:

date 6/1/2011

Coordination with BUAR:

date 2/23/2011

Coordination with THPO(s):
Wampanoag – Aquinnah
Narragansetts
Stockbridge-Munsees
Wampanoag -Mashpee

date 6/1/2011
date 6/1/2011
date
date 6/1/2011

not in area of concern
not in area of concern
not in area of concern

d.

MMS coordination: not required

x

complete

15–day expiration date

e.

MAS coordination: not required

x

complete

15–day expiration date

f.

x

Endangered Species:

NMFS No Effect
F&WS No Effect

x

Beneficial Effect
Beneficial Effect

Not likely to adversely affect
Not likely to adversely affect

g.
Essential Fish Habitat Present: (Y*/N)
*Based on the terms and conditions of the GP, which
are intended to ensure that authorized projects cause no more than minimal environmental impacts, the Corps has
preliminarily determined that this project will not cause more than minimal adverse effects to EFH identified
under the Magnuson-Stevens Fisheries Conservation and Management Act.
h.

Special Conditions to Minimize Adverse Effects:

January 2010

III.

DETERMINATION:
Eligible

Ineligible

Further
Review

Notes

Corps
EPA
FWS
NMFS
CZM
Agency comments due by:
8/11/2011
Date Corps receipt of written comments:
Date agency objections resolved/final decision to issue:
Notes: Northern red-bellied cooter (federally endangered) is found in Kingston in ponds and streams – however,
applicant has coordinated with NHESP and their records do not indicate the presence of this species. The site is
listed as habitat for the state-protected eastern box turtle. However, NHESP indicated there would be no impacts
to any state-listed rare wildlife species and no further review was required. Bridge was originally constructed in
1889 and is grandfathered.
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IV. REVIEW OF TERMS OF GENERAL PERMIT
INLAND WATERS
Fill (temporary and permanent) and secondary impacts:
x i. 5,000 SF to 1 acre inland, or coastal. Amount: 4,801 sf fill (2,582 perm. + 2,219 temp.)
plus secondary impacts as described below in vii.
ii. <1 acre navigable water fill, not in special aquatic sites
iii. Temporary salt marsh disturbance < 1 acre
iv. Dam, dike, water diversion or water withdrawal
v. Proactive restoration projects where Corps determines impacts are minimal
vi. ≥5,000 SF impacts for hazardous waste work. ≥1 acre allowed in Cat 2 if wetlands
restored in place and performed, ordered or sponsored by a government agency.
__x___vii. Temporary structures, work, and discharges ≥5,000 SF necessary for construction
activities or access fills or dewatering of construction sites. Amount: 239,580 sf
temporary secondary impacts from drawdown of Jones River impoundment
Bank stabilization along non-tidal waterways:
i. >100 LF inland
ii. > 1 CY/LF inland
iii. Fill in VP or SAS
iv. Angled steeper than 3H:1V, or rough-faced stone or fiber roll revetments not used
v. Work occurs during TOY restrictions
Stream work and crossings:
i. Stream crossing(s) exceed GC 21 or other Cat 1 requirements
ii. Stream relocation
iii. Work in riffles and pools.
iv. Wetland crossing(s) exceed GC 22 or other Cat 1 requirements
Repair/Maintenance:
Previously authorized (applies to i, ii, and iii below)
i. Expansion, up to 1 acre for fill
ii. Change in use
x iii. Replace non–serviceable or serviceable structure or fill <1acre
Miscellaneous
i.
ii.
iii.
iv.

Oil spill clean-up exceeds Cat 1
Scientific measurement exceed Cat 1
Survey activities exceed Cat 1
Aquatic habitat restoration, establishment, and enhancement ≥5000 SF

NAVIGABLE WATERS
Fill
i. <1 acre waterway fill and secondary waterway impacts
ii. Temporary fill and/or excavation <1 acre in SAS
Dredging:
i. Maintenance >1000 CY
ii. New <25,000 CY
No impacts to SAS (applies to i & ii above)

January 2010

Moorings:
i. For commercial use
ii. Located in vegetated shallows
Pile Structures:
i. Modifications or expansions to existing, authorized boating facilities
ii. Structures or floats and/or docked or moored vessels within the buffer zone of an FNP.
iii. Private pier or float that exceeds Cat 1
Miscellaneous:
Other Sec. 10 work; work type
(PMs - Send NOAA Final GP for utility line crossings to post on charts)
Aquaculture project
V. OVERALL REVIEW OF APPLICATION:
Adverse environmental impacts are minimal both individually and cumulatively.
x
PM has verified that the three criteria for wetland delineation have been met.
x
Federal jurisdictional boundaries used (OHW, MHW, HTL) and verified
x
No pile-supported structures, floats and/or vessels at them within an FNP’s horiz. limits.
N/A Structures are located 25’ from property lines.
x
Application pertains to a single and complete project.
EIS not required by Corps.

STAFFING:

Project Manager

Branch Chief

January 2010

PROJECT NARRATIVE
1.0

Introduction
The Highway Division of the Massachusetts Department of Transportation (MassDOT) is
submitting this application for Massachusetts Water Quality Certification. MassDOT
proposes to reconstruct Bridge No. K-01-002 which carries Elm Street over the Jones
River in Kingston, Massachusetts (See attached locus maps). As part of the project,
approximately 367 linear feet (l.f.) of Elm Street will undergo reconstruction to allow for
adjustments to the vertical and horizontal alignment of the roadway to improve safety
and enhance pedestrian facilities. Roadway reconstruction and resurfacing will extend
approximately 50 l.f. north and 250 l.f. south of the bridge. The project will remove and
replace the existing bridge superstructure, the concrete wingwalls and abutments. The
bridge will be closed during construction and traffic will be detoured, so as to expedite
the construction activity period and reduce impacts to resource areas by avoiding
construction of a temporary bridge. Alternative routes available include using a 3 mile
detour from Route 80, making a left onto Route 3A (Mass Ave), left onto Route 106
(Main Street) and then left back onto Elm Street.
A portion of the work will be located in waters of the United States within the
Commonwealth. Water Quality Certification (WQC) is required per 314 CMR 9.04(4)
because: (1) the project is exempt from review under the Wetlands Protection Act and
(2) fill will be placed in Land Under Water (LUW) (approximately 2,582 s.f. of permanent
fill and approximately 2,219 s.f. of temporary fill). As explained further below, the
placement of fill material in these jurisdictional areas will not cause or contribute to a
violation of applicable state surface water quality regulations or standards. In addition to
temporary and permanent filling, the Project may involve temporarily drawing down the
Jones River impoundment behind the Elm Street dam to enable work to occur more
efficiently, thereby reducing the overall length of the construction period. This will enable
work to occur “in the dry”, substantially reducing the potential for construction delays due
to weather or other unforeseen conditions. The flow of the Jones River itself will be
maintained throughout construction. The proposed drawdown will be offered as an
“optional” bid item in contract specifications, and, if implemented, is anticipated to result
in 5.5 acres of LUW being dewatered for a 2 month period to facilitate abutment
construction as described below.
This project is planned and funded through the Commonwealth’s Accelerated Bridge
Program. Construction is anticipated to be completed in one season, spring to fall. The
existing bridge has been determined to be structurally deficient and the bridge must be
upgraded to accommodate the existing load and service capacity to current highway
standards along Elm Street.

2.0

Existing Site Conditions
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Bridge No. K-01-002 carries Elm Street over a non-tidal portion of the Jones River just
west of a concrete dam/spillway and associated fish ladder located across the street
from Sampson Park (the river is tidally influenced downstream of the existing dam). The
Jones River is approximately 200 feet wide upstream of the dam and 40 feet wide
downstream and flows in an easterly direction through the town of Kingston before
eventually discharging into the Atlantic Ocean in Kingston Bay Harbor. The Jones River
is part of the South Shore Coastal Watershed. The Jones River, and any tributaries, are
not classified as Outstanding Resource Waters (ORW).
The area immediately surrounding the Project location consists of a larger, open area of
the Jones River and Sampson Park to the west. East (or down stream) of the bridge,
the Jones River is much narrower and contains a dam/spillway and associated fish
ladder. For approximately 200 feet on either side downstream of the dam, concrete and
stone masonry walls constitute the bank of the river. Several buildings exist northeast of
the bridge, abutting the waters edge on either side.
According to the applicable FEMA-FIRM Map, Community Panel 250270 0004 C, dated
July 2, 1992, the project site is within a Zone AE- 100 year flood elevation, mapped at
elevation 21 feet (NGVD 1929) upstream of the dam and elevation 11 feet (NGVD 1929)
downstream of the dam.
Sediment sampling was completed on January 5, 2011 by Epsilon Associates, Inc. and
samples were sent to a laboratory for analysis. Samples were taken from two locations
proximate to the site of the proposed rip rap slope and new abutments and wingwalls.
Analysis results are provided in Attachment F.
The older existing Pratt truss structure bridge was originally built in 1889 and was later
modified in 1930 to a four span stringer bridge. The total length between truss bearings
was approximately 49 feet, and the roadway width over the bridge was approximately 20
feet. This bridge had a concrete slab, timber planking and a bituminous wearing
surface. In 1988, a panelized, steel truss bridge with one lane of alternating traffic was
erected over the older bridge measuring in overall length at 60.7 feet and 12.5 feet
between curbs. Steel guardrails exist on either side of the bridge. Currently, there are
no sidewalks on the bridge nor the approach roadways.

3.0

Proposed Construction Activities
As discussed above, the proposed project includes demolition and reconstruction of
Bridge No. K-01-002 (otherwise referred to herein as the Elm Street bridge). The
demolition work includes the superstructure, the wingwalls and the abutments of the
bridge. The proposed new structure will be a single-span separated pre-stressed
concrete NEXT-beam superstructure supported by a secant wall system with a precast
abutment cap. The deck of the bridge will be concrete with an asphalt surface. Related
improvement activities associated with the new bridge include roadway reconstruction
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and resurfacing, grading of side slopes and installation of guardrails. With regard to the
Jones River, the new bridge will be built in the same approximate location as the existing
bridge. The new bridge will contain a span of approximately 50 feet between the new
abutments and a travel lane width of 26 feet curb to curb. The travel lane will be
bordered by a concrete curb and steel rail on the east side and a 5.5 foot wide sidewalk
and steel rail on the west side for a total deck width of approximately 34.5 feet
(approximately 12 feet wider than the current deck). The new sidewalk will extend
approximately 195 feet to the south and end at the entrance to Sampson Forest and
Memorial Park. The new sidewalk will also extend approximately 60 feet to the north of
the bridge. The new abutments will be located approximately in the same space as the
existing abutments but at a slightly different angle to accommodate the realigned bridge
deck.
Prior to bridge demolition, erosion control measures will be installed to prevent
sedimentation from entering the Jones River and adjacent wetlands. Bridge demolition
will be conducted from the upland road areas. All materials associated with the existing
bridge demolition including the wingwalls, abutments and the superstructure will be
removed and disposed of properly by the contractor. However, a portion of the old truss
will be reinstalled on the face of the new bridge.
Along the southwestern side of the roadway reconstruction along Elm Street, a rip rap
slope will be constructed in order to accommodate the widened travel lanes and
sidewalk. Dredging in this area of up to 1’ deep will be required for rip rap placement.
This work will be conducted from the upland road area.
Secant Wall Construction
A Secant wall system will be utilized to construct the new bridge abutments and
wingwalls. This system consists of interlocking drilled shafts. To install this system,
approximately 6250 cubic feet of sediment and subsurface material (excluding bedrock)
will be removed for both the northern and southern abutments.
Secant piles are formed by constructing intersecting reinforced circular cast-in-place
concrete piles. Secant pile walls are constructed in two stages. Initially, the secondary
piles are augered and concrete placed. After the concrete has gained sufficient
strength, the primary secant piles are installed with the steel reinforcement. The secant
pile spacing is selected so that the primary piles overlap the secondary piles, with the
auger cutting into the secondary piles on either side. This process is repeated until a
continuous wall of interlocking concrete shafts is constructed. For this particular project,
the secondary piles will extend to the top of the bedrock at approximately Elevation 0.0.
The primary piles will be reinforced by placing a steel H-Pile section in the middle of the
concrete pile. The primary pile and steel H-Pile will extend approximately 10 feet into
the bedrock and terminate at Elevation -10.0.
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LUW impacts will occur during the construction period as a result of the use of a
temporary coffer dam and lowering of the Jones River impoundment north of the Elm
Street dam. The cofferdam will be placed prior to demolition of the bridge abutments.
Once the bridge abutments have been demolished, the area will be backfilled to create a
level working surface for the secant wall installation. Once secant wall installation is
completed, any material between the secant wall and the cofferdam will be removed to
original ground elevation before the cofferdam is removed.
In order to facilitate construction of the secant pile walls “in the dry”, the Jones River
impoundment will be lowered through removal of flash boards within the Elm Street dam
spillway. The flash boards will be removed which will allow a controlled lowering of the
impoundment from approximately Elevation 17.0 to approximately Elevation 14.0 at the
immediate bridge location. This lowering operation has occurred previously and it is
anticipated that the impoundment would be lowered within 3 to 4 days. The flow of the
Jones River is expected to be reduced to approximately 10 feet in width at the bridge
when this operation occurs. As noted previously, works “in the dry” is expected to
substantially decrease the overall length of the construction period (from approximately
3+ months to approximately 2 months), thereby decreasing the duration of impacts to
LUW and fisheries habitat.
Road Reconstruction and Resurfacing
As discussed above, the project will include reconstruction and resurfacing of the
existing roadway. The current roadway consists of a 12 foot wide curb-to-curb layout
with alternating traffic running over the existing bridge. Alternating traffic is currently
controlled by a span wire traffic signal system hung on utility poles on the north and
south sides of the bridge. Approximately 367 feet of Elm Street will be reconstructed
and resurfaced. The majority of the reconstruction of Elm Street will be full depth with
pavement transitions at the northern and southern limits of the project which will consist
of cold planing/overlay of approximately 50 feet.
Roadway reconstruction and
resurfacing will extend approximately 250 feet south and 50 feet north of the existing
bridge.
The available right-of-way on Elm Street at the bridge is 50 feet wide with a bridge
alignment closer to the easterly right-of-way line. The majority of the roadway widening
will occur along the west side of Elm Street to accommodate the new bridge layout of
approximately 34.5 feet. The roadway will be widened by approximately 12 feet
immediately adjacent to the bridge approaches. To accommodate the widening of the
roadway approaches, re-grading of the northern and southern roadway shoulders will be
required. Along the southwestern side of the roadway reconstruction along Elm Street, a
rip rap slope will be constructed in order to accommodate the widened travel lanes and
sidewalk.
Activities associated with the shoulder re-grading and rip-rap slope
construction will result in impacts to LUW.
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4.0

Construction Sequence
A typical MassDOT construction sequence for a bridge replacement project such as that
which is proposed herein is as follows:
Demolition
The following activities are associated with the demolition of the existing bridge:
•
•
•
•

•
•

Compliance with any pre-construction conditions outlined in the Water Quality
Certification and any other required permits;
Placement of temporary traffic control devices for road closure;
Installation of erosion control measures including haybales and silt fence;
Installation of a shielding system to prevent debris from falling into the
waterbodies; installation of sandbag dam structures and in-water sedimentation
boom system (if necessary);
Removal of existing steel bridge components utilizing a crane placed on Elm
Street;
Removal of the abutments, wingwalls and existing gabion wall embankments

Construction
The following activities are associated with the construction of the existing bridge:
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•

Lowering of the Jones River impoundment
Construction of proposed secant wall system abutments and wingwalls;
Placement of proposed placed rip-rap;
Installation of proposed prestressed concrete NEXT beams;
Removal of any dewatering structures and any in-water dewatering devices;
Raising of the Jones River impoundment by replacement of the flash boards
Construction of concrete deck;
Construction of approach slabs;
Construction of safety curbs and guardrail transitions;
Installation of bridge railing;
Full depth roadway reconstruction and sideslope grading;
Cleaning and grubbing;
Construct asphalt pavement and driveways;
Installing highway guardrail;
Pavement marking;
Finalize slopes with seeding.
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5.0

Wetland Impacts
Permanent Land Under Water Impacts
Bridge reconstruction will require the placement of approximately 2,582 s.f. of permanent
fill in LUW. The fill is necessary to construct the proposed rip rap slope, new sidewalk
and related roadway and bridge work.
Permanent LUW impacts will occur in two separate areas within the Jones River. The
first impact area is associated with the construction of a new cement concrete sidewalk
and rip rap slope to the southwest of the new bridge. Approximately 2,550 s.f. of LUW
will be filled for construction of the sidewalk and placement of rip-rap to stabilize the
slope along the Jones River. The second permanent LUW impact area will occur near
the northeastern corner of the bridge by the Kingston Water Department. Approximately
32 s.f. of LUW will be filled by the construction of the new bridge abutment and the limits
of the bridge structure.
The realignment of the bridge and the placement of the proposed secant abutment walls
will create new areas of land under water. Approximately 124 s.f. of LUW will be created
in the Jones River.
The proposed areas of land under water will occur in three separate locations. The first
proposed area of LUW is approximately 9 s.f. located on the southeast corner of the
existing bridge. The second proposed area of LUW is approximately 110 s.f. located
along the north abutment wall of the existing bridge. The third proposed area of LUW is
approximately 5 s.f. located on the northeast corner of the bridge.
Temporary Land Under Water Impacts
The proposed work along the Jones River will require the placement of temporary
portable cofferdams and sedimentation prevention devices to facilitate the construction
of the rip rap slope and secant abutment wall system. Approximately 2,219 s.f. of LUW
will be temporarily impacted during the construction from this operation.
In addition, the Project proposes to temporarily effect 5.5 acres of LUW associated with
the lowering of the impoundment north of the dam. This land will be temporarily
exposed, but will not be disturbed by construction equipment or personnel. The 5.5
acres are located immediately north of the bridge site and are expected to extend
approximately 1500 feet until which point the width of the Jones River reduces to match
the natural width south of the upstream Wapping Road dam. The impoundment is
expected to be lowered for 2 months during construction and the flow of the Jones River
itself will be maintained. The lowering of the impoundment will not occur during the fish
passage and spawning season that extends from March 1 to June 30.
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Two separate temporary LUW impact areas are necessary to construct the proposed rip
rap slope and bridge abutments. The first temporary impact area is associated with the
construction of a rip rap slope and the southern bridge abutment. Approximately 1,568
s.f. of LUW will be temporarily de-watered utilizing a portable cofferdam system located
adjacent to the rip rap slope and contained by turbidity screens. The second temporary
LUW impact area is associated with the construction of the northern secant abutment
wall system. Approximately 651 s.f. of LUW will be temporarily de-watered utilizing a
portable cofferdam system. The portable cofferdam systems will facilitate the removal of
the existing granite abutments and the construction of the secant abutment wall system
while preventing sedimentation from entering the Jones River.
There will be no impacts to Bordering Vegetated Wetlands as part of this project.
100 Year Floodplain
The new bridge configuration and hydraulic opening have been studied and reviewed
with MassDOT to show that no significant change will occur in the flood elevations due
to this project. Any increases in water elevations are minor and are beyond the level of
accuracy of measurement during a storm event. Given the undeveloped nature of the
upstream corridor, adverse impacts would not be anticipated. Therefore, there is no 100
year floodplain impact as a result of this project. See Hydraulic Report in Attachment I
for additional information.

6.0

Sedimentation Control
Siltation Barriers
Siltation barriers composed of silt fence and compost filter tubes will be installed
between the boundaries of wetlands and the Jones River and proposed construction
limits of work as shown on the site plans. These siltation barriers will demarcate the limit
of work, form a work envelope and provide additional assurance that construction
equipment will not enter the wetland and/or waterbody. All barriers will remain in place
until disturbed areas are stabilized. Sediment barriers will be inspected regularly during
construction and repaired or replaced when necessary.
Silt Boom
A silt boom will be placed in the water at the outer limits of the proposed riprap slope.
The boom will contain any turbidity associated with the installation of the rip rap.
Protective Shielding
Prior to construction, the contractor will place a temporary protective shielding under the
existing bridge so as not to allow any debris to fall into the Jones River during
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demolition. Any material which inadvertently falls into the river, either during demolition
or construction, will be immediately removed.
Containment Systems
Containment and recovery of paint chips and debris generated from project demolition
and construction is required during cleaning and any necessary de-leading operations
and will be the responsibility of the contractor. During over-water work, the containment
system will control and capture all cleaning water and debris to ensure that it does not
enter the waterway. All work will be conducted in accordance with MassDOT’s
specifications associated with the mechanical disassembly of lead-coated steel
structures.

7.0

Dewatering
In order to facilitate construction of the secant pile walls “in the dry”, the Jones River
impoundment will be lowered through removal of flash boards within the Elm Street dam
spillway. The flash boards will be removed which will allow a controlled lowering of the
impoundment from approximately Elevation 17.0 to approximately Elevation 14.0 at the
immediate bridge location. This lowering operation has occurred previously when the
Town has performed maintenance work on the concrete spillway and adjacent fish
ladder. Based on this experience it is anticipated that the impoundment would be
lowered within 3 to 4 days. The width of the Jones River is expected to be reduced to
approximately 10 feet at the bridge when this operation occurs.
It is expected that this lowering of the impoundment will lower the water in the immediate
project area so that the construction can occur in the dry, thereby substantially reducing
the overall length of the construction period and the time frame during which impacts to
wetland resources will occur. However, it is possible that some water may enter the
excavation locations through rain events or localized excavations below the water table.
If necessary, during demolition and bridge construction, dewatering will be conducted on
an as needed basis as determined by the contractor. Dewatering activities may include
pumping, sandbagging, and other measures, exclusive of sheeting, necessary for
sufficient water control to accomplish demolition of the existing structure and
construction of the proposed structure in the dry. It will be the responsibility of the
contractor to determine the need and extent of dewatering required and to propose the
most suitable methods and materials for dewatering that will ultimately be approved by
the project engineer. Plans and calculations for all water control measures will be
developed by the contractor. Plans and calculations will be prepared and stamped by a
Professional Civil Engineer registered in the Commonwealth of Massachusetts and will
be submitted for approval to MassDOT’s project engineer prior to the start of
construction.
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A temporary, portable dam will be installed within the Jones River to control any
fluctuating water levels within the work area associated with installation of both the
northern and southern abutments. The temporary portable dam system will also act as a
means to control sediment from the project work zone. Areas being excavated will be
kept dry by such means to prevent water entering from adjacent soils and adversely
affecting the stability of the foundation material or supporting soils. All dewatering and
related earthwork will be conducted in such a manner as to prevent siltation or
contamination of the waterway. Any pumping discharge will not be allowed to enter
directly into the Jones River or adjacent wetlands. Water from the work area will be
pumped to a settling tank, which will be located in upland areas. Tanks will be
constructed so as to allow for the pumped water to pass through tanks with sediments
settling out before discharging to an area enclosed by hay bales. Portable fractionation
tanks may be constructed of concrete, fiberglass or any other material that will meet the
following requirements:

8.0

•

Approximately 70 percent sedimentation trapping efficiency shall be achieved
with a typical tank. Tanks will be adequately sized to prevent overtopping from
dewatering and to provide the required filtering.

•

The outlet from a settling tank shall not cause erosion of the surrounding area.
An approved method of controlling erosion, such as an erosion control blanket,
stone, etc., shall be used at the outlet of all tanks.

Removal of Organic Sediment, Native Gravel and Rock
The secant wall system consists of a series or interlocking drilled shafts. In order to
provide lateral stability, the drilled shafts will need to be continued into the bedrock. This
will be performed by auguring and excavating the rock. The dredging is necessary to (1)
construct the roadway side slope (made of rip rap) along the southwest bank and (2)
remove the existing abutments and install the new bridge abutments. All dredged
material will be removed from the site and disposed of at an appropriate facility.
♦ Dredging along the southwest embankment is required to a depth of approximately
1-foot. Dredging will be accomplished most likely using traditional excavators and
backhoe type equipment. The total amount of sediment removed from this area is
approximately 75 cubic yards (cy).
♦ Dredging will be required to remove the existing abutments and install the secant
wall system, which will be utilized to construct the new bridge abutments and
wingwalls. This system consists of interlocking drilled shafts. To install this system,
approximately 231 cy of sediment and subsurface material will be removed for both
the northern and southern abutments. Dredging associated with the abutments will
be accomplished using a combination of equipment. The initial abutment demolition
and excavation within the top 3 to 4 feet will be completed using excavators. The
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installation of the secant wall system will be accomplished using truck-mounted
auger equipment that will core 3 foot diameter circles into the ground. The depth of
the secant pile system will be approximately 20 feet below the existing surface until
bedrock is encountered. It is then anticipated that the excavation will continue 5 to
10 feet into the bedrock (the volume estimate does not include bedrock).

9.0

Stormwater Management
Currently, Elm Street north of the bridge utilizes a closed drainage system that outlets
into a stormwater management system. South of the bridge, Elm Street does not have a
stormwater treatment system. Stormwater sheet flows across the paved surfaces and
over the vegetated roadway shoulders where limited pre-treatment is provided by
vegetative cover and infiltration before excess stormwater runoff reaches the Jones
River. The existing bridge portion consists of an open grate deck which allows untreated
stormwater to flow directly into the Jones River.
The project will maintain the existing drainage and stormwater system north of the bridge
and install a new stormwater system south of the bridge. The new system will contain a
single outlet with a rip rap drainage swale on the southwest side of the project on Elm
Street. A total of four (4) new catch basins with 4-foot deep sumps will be installed. The
new system will allow for the pretreatment of stormwater flowing southerly over the new
solid bridge deck surface. The system will comply with DEP stormwater standards as
specified in the Water Quality Certification regulations (314 CMR 9.06(6)). The existing
drainage system to the north of the bridge flows into a series of four pre-treatment
structures located behind the Kingston Water Department building. Although the
existing system is outside of the limits of work, the existing pre-treatment system will be
cleaned and purged per manufacturer guidelines.

10.0

Fisheries and Wildlife
Rare and endangered species habitats are those areas identified by the Massachusetts
Division of Fisheries and Wildlife's Natural Heritage and Endangered Species Program
(NHESP) in the Massachusetts Natural Heritage Atlas at the time an application is
submitted (see 314 CMR 9.02).
According to the current NHESP Atlas, the project site occurs within Priority Habitats for
State-Protected Rare Species and Estimated Habitats for Rare Wildlife, specifically
Eastern Box Turtle (Terrapene carolina), a state-listed species of special concern. The
NHESP has reviewed the project plans and has issued a letter that reconstruction of the
Elm Street bridge, as proposed, does not require additional NHESP review under the
Massachusetts Endangered Species Act (MESA) at this time.
The Massachusetts Division of Marine Fisheries (“MDMF”) stated in a letter (dated
February 24, 2010) that the project is located over the Jones River which supports
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anadromous fish populations. Just downstream of the Elm Street dam is a habitat that
supports smelt spawn. Trout are also stocked within the river, however, there is an
impassable dam just downstream of the stocking location. All in-water work will involve
appropriate turbidity containment to protect the above mentioned fisheries resources. In
addition, the MDMF recommends that where feasible, work is to be performed outside
the diadromous fish passage, migration and spawning season from March 1 to June 30
of any year.

11.0

Alternative Analysis
Alternatives to the preferred bridge construction design were fully considered by
MassDOT and are discussed below.
No-Build Alternative
The No-Build Alternative would allow the existing bridge to remain in place without
repairs. Presently, vehicle traffic conditions are hazardous, and there are not provisions
for pedestrian accommodation. The bridge is located at the bottom of a steep roadway
approach with only one lane under signal control. During poor weather conditions,
vehicles traveling south have difficulty stopping. Numerous accidents have occurred,
resulting in damage to the bridge. Furthermore, the current weight limit on the bridge is
10 tons. This is not a feasible alternative, as the No-Build scenario would compromise
public safety, and the existing bridge would continue to deteriorate and eventually have
to be closed. Existing roadway geometry creates unsafe travel conditions for motor
vehicles, bicycles, and pedestrians. The present bridge, originally built in 1930, must be
completely upgraded to accommodate the existing load and service capacity in order to
meet current highway standards (which includes provisions for non-motorized travel)
along Elm Street. Repair work alone would not enable the bridge structure to meet
current standards.
In-Kind Bridge Replacement
This alternative would replace the existing bridge with a similar one lane bridge on the
same alignment. As noted in the No-Build Alternative, the roadway is currently unsafe
for vehicular and non-motorized traffic and is subject to numerous accidents. Replacing
a new bridge structure in the approximate location of the existing structure will not
improve the impaired safety conditions and is not being pursued.
Longer Bridge Replacement
This alternative includes a similar bridge design as described in this application but has
a footprint approximately 4 feet wider and a 25-foot longer span with an additional 200
feet of roadway reconstruction. The longer span would necessitate additional roadway
reconstruction, involving significantly raising the grade of the road bed associated with
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the northern approach to the bridge. This would result in substantially greater land
disturbance, and would adversely impact access to Elm Street via private driveways
along this stretch of roadway due to steep grades necessary to meet the higher roadbed.
In addition, this alternative would require the installation of a 200-foot long retaining wall
in the Jones River on the southern approach. This alternative was not pursued further
due to traffic safety concerns and public concerns voiced at the 25% design hearing
where this alternative was initially introduced.
Preferred Alternative
The preferred alternative, which is described in this application for Water Quality
Certification, includes construction of a single-span pre-stressed concrete NEXT-beam
superstructure supported by Secant wall abutments. This particular bridge design has
been developed to adequately accommodate future vehicular and non-vehicular traffic
volumes and anticipated weight loads. The proposed bridge design, which is wider than
the existing bridge, is necessary to safely accommodate both vehicular and pedestrian
traffic in the area. Vertical realignment of the roadway is necessary to provide safer
movement of vehicles in addition to providing better sight and stopping distances. The
preferred alternative spans over the existing bridge abutments so as to avoid changing
the width of the waterway under the bridge. A rip rap slope along the western edge of
the roadway south of the bridge will be installed to minimize impacts to LUW. Erosion
control and dewatering measures will be implemented during construction so as to
reduce impacts to resource areas to the extent practicable.

12.0

Specifications to be included into the contract
Demo
Wetland Replication
Mussel Survey/Transplant Protocol
Vegetation Survey/Transplant Protocol
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ATTACHMENT B
KINGSTON – ELM STREET BRIDGE REPLACEMENT
WATER QUALITY CERTIFICATION APPLICATION
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SITE PHOTOGRAPHS

Photo 1: View of Elm Street Bridge looking north.

Photo 2: View of east side of bridge with dam/spillway and fish ladder.
Elm Street Bridge # K0-01-001
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Photo 3: View of southwest side of Elm Street in vicinity of Sampson Park (wooden
overlook).

Photo 4: View of west side of Elm Street in vicinity of bridge replacement, retaining
wall construction and roadway work.
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Photo 5: View of northwest side of Elm Street in vicinity of bridge replacement
work and LUW and BVW impact area.

Photo 6: View of northwest bank of the Jones River.
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